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pany 

Alexander,  U.  N.,  claim  of 

Alien  contract  labor,    (^ee  Labor  Laws.) 

Allegheny  River,  lands  to  erect  public  works  on 
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Appropriations : 
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Arnold)  Robert  F.,pay  for  services  of,  in  Texas 

Assistant  district  attorneys.     {See  Conrfs  of  the  United  States). 

Astronomical  observations,  appropriations  for  redaction  of , 

Atkins,  Barton,  pay  for  enarding  Chinese  quarters  in  Alaska 

Atlanta  (Ga.)  public  bnilding,  extension  of 

Attorneys.    {See  Courts  of  the  United  States). 
Attorney- General : 

Communications  from — 
Apppropriations,  to  remove  insane  prisoners  from  New  York  State 

Asylum  whose  term  has  expired 

Bailiffs,  requesting  appropriation  for 

Bell  telephone  suits,  list  of  attorneys  employed  in 

Bois^  City  (Idaho)  penitentiary,  plan  and  estimate  for  enlargement 

of 

Relative  to  appropriation  to  extend  and  repair 

penitentiary  at 

Courts  of  the  United  States,  estimates  ot  appropriation  for  the 

preservation  of  the  records  of 

Relative  to  fees  of  assistant  district  attorneys  for  1887 

Witnesses,  relative  to  per  diem  compensation  to,  in  the  Terri- 
tories  

Convicts,  support  of 

Deer  Lo<lge,  Mont.,  submitting  letter  from  governor  of  Montana 
relative  to  additions  for  penitentiary  at : 

District  attorneys,  estimate  for  compensation  of 

Fuller,  Isaiah,  relative  to  claim  of 

Judiciary  appropriation,  relative  to  expenditure  of 

Kentucky,  amouuta  due  jailers  in  State  of,  for  support  of  United 

States  prisoners 

New  Mexico,  estimate  to  pay  jury  commissioners  of  the  Territory  of 

Polygamy,  number  of  convictions  of,  in  Utah  and  Idaho 

Public  building,  Atlanta,  Ga.,  extension  of 

Auburn,  N.  Y.,  appropriation  for  removal  of  certain  insane  prisoners 
of  the  United  States  from  the  insane  asylum  at 

B. 

Bailiffs,  requesting  appropriations  for 

Ball,  Farraren,  veto  of  pension 

Barcelona,  Spain,  exposition  of  labor  at 

Bar  Harbor,  Me.,  veto  of  public  building  for 

Barnes,  Rachel,  veto  of  pension 

Bayodnce  River,  Maine,  report  of  survey 

Bear  Creek,  Mississippi,  report  on  survey  of 

Bell  telepone  suits,  list  of  attorneys  employed  by  the  Government  in  .. 

Bishop  &,  Co.,  claim  of , 

Black  Warrior  River,  Alabama,  relative  to  acquirement  of  lands  for 
location  of  public  works 

Blazer,  Dolly,  veto  of  pension , 

Bois^  Citv,  Idaho,  penitentiary  at,  estimates  and  plan  for  the  enlarge- 
ment of 

letter  of  Attomey-Generbl,  through 
Secretary  of  Treasury,  relating  to 

to  repair  and  extend 

estimates  for  appropriation  for  im- 
provement 01 

Brazos  River,  report  of  sarvey 

Bridge  of  Wabash  River  at  Mount  Carmel,  111.,  alleged  obstruction  of 
navigation  by 

Brimmer,  William  H.,  President's  veto ■, 

Brokenshaw,  William  H.,  President's  veto 

Brooklyn  (N.  Y.)  navy-yard,  appropriation  for  constructing  new  build- 
ing at 

Brown,  Van  Buren,  veto  of  pension 
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Bryant,  John  S.,  veto  of  pension , 

Bare«a  of  Labor/  appropriation  for  rent  of  buildings  for , 

Boreaa  of  the  Mint.     {See  Mint.) 

BoreaQ  of  EograviDg  and  Printing,  estimate  for  outbouse  for  use  of  ... 

report  as  to  relative  cost  of  steam 
and  band  presses 

relative  to  water  supply  of 

Barr,  Elizabeth,  veto  of  pension ." 

Biusey,  Catherine,  veto  of  pension , 

Batler  boildiog,  appraisement  of 

Batler,  Paul,  for  Telief  of 

Batterfield,  Anna,  veto  of  pension 


C. 

California,  Hoopa  Valley  wagon-road,  estimates  to  construct 

improvement  of  harbor  in 

California  Redwood  Company,  relative  to  alleged  frauds  by 

Camden  Harbor,  report  of  survey 

Campbell,  Joseph,  claim  of 

Campbell,  William  M.,  jr.,  veto  of  pension 

Canada,  President's  message  relative  to  relations  with 

relative  to  postal  regulations  between  United  States  and 

Canadian  Government,  report  on  alleged  discrimination  of,  against  ves- 
sels, etc.,  of  the  United  States 

Canadian  waters,  correspondence  concerning  treatment  of  American 

vessels  in 

Carr,  Mary  A.,  veto  of  pension 

CarUn,  Bernard,  veto  of  pension 

Carpenter,  W.  S.,  veto  of  relief 

Castle  Hill,  Rhode  Island,  deficiency  for  ligbt,  etc.,  at 

Castle  Island,  Boston  Harbor,  veto  of  bill  to  authorize  use  and  improve- 
ment of .....' 

Chalmers,  L.  H.,  claim  of 

Champion  (schooner),  estimates  of  appropriation  to  pay  damages  sus- 

tamed  by 

Chase,  Nathaniel  D.,  veto  of  pension 

Cheyennes.    (5e0  Indians.) 
Chickasaws.    (See  Indians.) 
Chief  of  Bureau  of  Statistics : 

annnal  report  on  foreign  commerce 

anneal  report  on  internal  commerce 

Chief  of  Engineers : 

annnal  report  of Part  1,  vol.  2.. 

Do Part  2,  vol.2.. 

Do Part  3,  vol.  2.. 

Do Part  4,  vol.  2.. 

Chief  of  Ordnance,  letter  of  estimate  of  clerks  for  office  of 

Chippewas.     {See  Indians.) 

Civilian  engineers,  list  or,  employed  in   river  and  harbor  improve- 
ments  

Claims,  list  allowed  since  list  embraced  in  Ex.  Docs.  10  and  31,  present 

session 

ClalniB  for  remuster  of  officers,  report  on  progress  of  examination  and 

adjudication  of 

Fourth  of  July,  under  act  of  July,  1864 

information  as  to,  for  certain  cotton  captured  in  La  Fayette 

County.  Ark.,  at  close  of  war 

BUpplemeutal  list  of  those  allowed  by  accounting  officers  of  the 

Treasury  Department 

supplememental  list  allowed  by  the  accounting  officers  of  the 

Treasury  Department..... 

supplemental,  list  of,  allowed  by  the  accounting  officers  of  the 

Treasury  Department 

certain,  aUowcKl  by  accounting  officers  of  the  Treasury 
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Cleveland,  Ohio,  proposed  exteDsion  of  the  east  breakwater  at 

Clinton,  Ohio,  title  to  harbor  at 

Coal  deposits.  Crow  Indian  Reservation 

Coast  and  Geodetic  Sorveyi  statement  showing  expenditures  made  on 

account  of,  in  l5?87 

estimate  of  appropriations  for  deficiencies. 

statement  of  expenditures  of 

Coffee,report  of  United  States  consuls  upon  the  production  of,  and  trade  in 
Colorado,  communication  of  governor  and  others  relative  to  increase 

of  appropriation  for  survey  of  public  lands  in 

Columbia   River,    relative  to  removal  of  a  bar  in,  near  Vancouver 

post 

Columbus,  Ga.,  vetoofbill  to  erect  public  building  at 

Commerce  and  navigation,  report  of  Chief  of  Bureau  of  Statistics  on 

foreign   commerce 

report  of  Chief  of  Bureau  of  Statistics  on  in- 
ternal commerce 

Commercial  relations,  annual  report  from  consuls  of  United  States  on 

commerce,  etc.,  of  their  several  districts 

Commissary- General,  letter  in  reference  to  estimates  for  clerical  force 

in  office  of 

Commissioner  of  Agriculture,  annual  report  of,  for  18dS 

Commissioner  of  Education,  annual  report  (Vol.4) 

Commissioner  of  Internal  Revenue,  annual  report 

Commissioner  of  Labor,  annual  report  (Vol.5) 

Comptroller  of  the  Currency,  annual  report  of 

Congressional  Library,  payment  of  jurors  in  cases  of  site  condemna- 

•  tion 

Contracts,  statement  of,  made  by  War  Department 

Convicts,  appropriation  for  support  of 

additional  appropriations  for  maintenance 

Cooper,  Harriet  E.,  veto  of  i>ension 

Corson,  Sarah  A.,  veto  of  pension 

Conncil  Blufl's,  Iowa,  veto  of  public  building  at 

Court  of  Claims,  sundry  estimates  for  payment  of  judgments  from 

additional  list  of  judgments 

further  estimates  to  i»ay  judgment  of 

additional  list  of  iudgments  from 

Courts  of  the  United  States,  second  judicial  district,  estimate  to  pay 

salary  of  judge  of 

discrimination  in   mileage  between   wit- 
nesses before,  and  before  ommcissioners 

of  United  States 

estimates  for  appropriations  for  preserva- 
tion of  the  records  of 

report  on  compensation  of  officers  of  (mar- 

shalH  and  district  attorneys)..". 

Utah  Territory,  deficiencies  iu  appropria- 
tions for 

estimate  of  expenses  of :. 

relative  toceitain  p<T  diein  allowances  to 

certain  witnesses  iu  Territories 

assistant  district  attorneys,   estimate  of 

deficiency  of  fees  to 

Cree  Indians.    (See  Indians  ) 

Crow  Indian  Reservation.     {See  Indians.) 

Cumberland  River,  lauds  to  erect  public  works  upon  

Currency,  probable  Ions  of,  by  fire 

Customs.     {See  Import  duties.) 

request  for  additional  appropriation  for  the  collection  of  rev- 
enue from  

expenses  of  collecting  revenue  from 

Customs  revenue,  estimate  to  supply  anticipated  'deficieucy  in  appro- 
priation for  collection  of * 

Customs  service,  emolument  of  officials 
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No.      VoL 


D. 

Dtoper,  John,  veto  of  pension , 

Demn,  John,  veto  of  pension 

Deer  LodKe,  Mont.,  letter  from  governor  of,  relative  to  additions  to 

United  States  penitentiary  at 

Defaalting  officers,  pay  of  experts  in  cases  against 

Deficiencies.     (See  Appropriations.) 

Delaware  River,  relative  to  removal  of  islands  from,  near  Philadelphia. 

Department  of  Agricultare,  estimate  of  appropriation  for  printing  and 

binding  for • 

Department  of  the  Interior,  report  showing  distribution,  sale,  etc.,  of 

pnblio  docnroents  from  the 

Department  of  State,  coffee,  report  of  consuls  of  the  United  States  on 

production  and  trade  in 

contingent  expenses  of 

deficiency  in  appropriations  for 

deficiency  in  appropriations  for  printing  and  bind- 
ing in 

Deputy  surveyors.     (See  Land  Office) 

DeDitt,  Hannah  C,  President's  veto 

District  attorneys,  est  imates  for  compensation  of. 

estimate  for  compensation  of, «... 

District  of  Columbia,  annual  report  of  Commissioners  of 

convicts  of 

fire-escapes.  Reform  School 

fire-e8capes  for  Howard's  University,  in  the 

estimate  for  re-construction  and  repair  of  fire- 
alarm  and  police  telegraph  lines  in  the 

Doane,  Russel  L.,  veto  of  pension 

Dull,  D.  andC.  P 

Duluth,  Minn.,  relative  to  accepting  lots  from,  for  purposes  of  naviga- 
tion and  commerce 

Duxbnry,  Mass.,  report  on  harbor 

E. 

Eaton,  Lydia  A.,  veto  of  pension 

East  port,  Me.,  relative  to  site  of 

East  Texas  iron  regions,  report  on 

Eclipse  of  the  sun,  requestiug  appropriation  for  the  purpose  of  observ- 
ing  

Eight-hoar  law,  information  relative  to  claims  arising  under 

report  of  First  Comptroller  upon  claims  arising  under. 

estimate  claims  in  Post-Office  Department , 

Emperor  Frederick.    (*>e  Germany.) 

Engineers, annual  report  of  Chief  of,  in  three  parts:  Volume  2, part  1.. 

Volume  2,  part  2.. 
Volume  2,  part  3. 
Volume  2,  part  4 . , 

Everhardt,  Joshua,  claim  of. , 

Experts,  pay  of,  in  cases  against  defaulting  officials 

F. 

Fire-escapes  for  Reform  School,D. C 

Fish  Commission,  appropriation  for  rent  of  offices  for 

estimate  of  deficiency  for  maintenance  of  vessels  of.. 

Fish  and  Fisheries,  estimates  for  establishment  of  a  station  in  the  Ozark 
region  of  Missouri 

Fitzmorris,  Mary,  veto  of  pension 

Flags,  etc,  information  relative  to  return  of  captured,  etc 

Foreign  Relations,  annual  report  on 

Forests.     {See  Public  Lands.) 

Fort  Leavenworth,  Kans.,  estimates  of  expenses  of  infantry  and  cav- 
alry schools  at 
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Sabjeet. 


Fort  Leavenworth,  Kans.,  eBtlmates    for  electric  plant  for  military 
prison  at 

Fort  Meade,  Duk.,  estimate  of  appropriation  for  laud  for  the  purpose  of 
a  water  supply 

Foi*t  Myer  Reservation,  estimates'to  pay  for  improvements  made  on  . .. 

Fort  Robinson,  Nebr.,  appropriation  for  extension  of  the  military  reser- 
vation at 

Fort  Snelling,  estimates  for  erection  of  barracks  at 

Fort  Thorubury,  Utah,  relative  to  payment  for  private  property  taken 
ill  the  extension  of  the  military  reservation  at 

Fort  Wallace  military  reservation  in  Kansas.    President's  veto  of  bill 
to  dispose  of,  etc *- ..^.... 

French  spoliation  claims,  message  from  the  President  relative  to 

amended  estimate  for  expenses  of  searching 
record  of  cases 

Fuller,  Isaiah,  claim  of 


G. 

Garcia,  Manuel,  veto  of  pension 

Gauley  River,  report  of  survey - 

Graven,  Ester,  veto  of  pension 

Geological  Survey,  annual  reportof  Director  of  (volume  3) 

Germany,  letter  from  minister  of,  conveying  thanks  for  resolutions  of 

sympathy  on  the  death  of  Emperor  Frederick 

Gettysburgh,  relative  to  preservation  of  historic  spots 

Glaman,  Charles,  veto  of  pension 

Glass,  Eliza  S.,  veto  of  pension 

Godfrey,  Edwin  J.,  veto  of  pension 

Government  Hospital  for  the  Insane,  estimate  of  deficiency  for 

Great  Lakes,  information  relative  to  the  overloading  of  vessels  upon  the 

Gros  Ventres.     {See  Indians.) 

Gall  Shoals,  Pamlico  Sound,  N.  C,  to  establish  lightSi  etc.,  at 


VoL 


H. 


Hamiter,  John  H.  (cotton  claim) 

Hardy,  Lieut.  James  G.  W.,  veto  of  act  for  relief 

Harkins,  Mary  F.,  veto  of  pension 

Heckler,  Elizabeth,  veto  of  pension 

Heiny,  Lydia  A.,  veto  of  pension 

Herbst,  Theresa,  veto  of  pension 

Hester,  William  H.,  veto  of  pension 

Hiar,  Royal  J.,  veto  of  pension 

Highwood,  111.,  estimate  for  construction  of  military  post  at 

Hooper,  Mary,  veto  of  pension 

Houchin,  Woodford  M.,  veto  of  pension 

Howard  University,  fire-escapes  for 

Hoxey,  Mary,  minor,  veto  of  pension 

Hudson  River,  report  of  survey  from  New  Baltimore  to  Coxsackie . . . . 

I. 

Import  duties,  annual  reports  on  refunds 

letters  from  W.  H.  Emerson,  F.  S.  Robinson  &  Co.,  and 

W.  Pickhardt,  relative  to  reduction  of 

lithographic  prints    

oranges,  lemons,  limes,  etc.,  and  champagne,  letter  from 

F.  S.  Brown  «fe  Co.,  upon 

letter  from  New  York  Foreign  Fruit  Exchange  relative 

to,  upon  fruits,  nuts,  etc 

Indians,  agreement  made  with,  for  reduction  of  certain  reservations 
(Gros  Ventre,  Piegan,  Blood,  and  River  Crow,  on  Blackfeet  Reserva- 
tion ;  and  Spokane,  Cceur  d'Aleue,  Pend  d'Oreille,  and  upon  Jocko 
Reservation) 
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IX 


Subject. 


Indians,  Cbeyennes,  to  pnrcbase  stock  cattle  for , 

Chickasaws,  appropriation  to  carry  nut  treaty  stipulations 

with 

Creea,  recommending  legislation  for  relief  of 

Crow  Indian  Reservation,  relative  to  coal  deposits  on 

Kickapooe,  treaty  obligations  with 

Mackinac  Agency,  increase  of  compensation  of  agent  at 

Mediwakanton  band  of  Sioux,  estimate  of  ax)propriution  for 

support  of 

Miamiesand  Pottawatomies,  amended  estimates  for  appropria- 
tion to  carry  out  treaty  stipulations  with 

Missions,  irrigating  ditches  and  flumes  for 

New  York,  President's  veto  of  bill  to  sell  lands  of,  in  Kansas 

Osage  Agency,  increase  of  agent's  salary  at 

Round  valley  Indian  Reservation,  reduction  of 

6ioax,  Red  Cloud  and  Red  Leaf  bands,  appropriations  for  pay- 
ment for  ponies 

Shoshones  and  Bannocks,  relative  to  agreement  with 

statement  of  disbursement  made  to 

Utea,  to  re-imbnrse  for  losses  in  1887 

Warm  Springs  Reservation,  to  purchase  land  for  the  use  of  In- 
dians upon,  for  fishing  privileges 

Indian  Department,  disbursements  from* 

expenditures  of  contingent  fund 

Indian  depredation  claims 

Indian  hostilities,  expenses  incurred  by  Texas  in  suppressing 

agents,  to  authorize  the  accounting  officers  to  allow  certain 

credits  to 

reservations,  appropriation  for  surveying  and  allotment  of 

Internal-Revenue  Service,  estimates  for  payment  of  officers  in,  on  duty 

at  distilleries,  etc , 

lutemational  Bureau  for  the  Publication  of  Customs  Tariffs,  couununi- 
cationfrom  United  States  and  Belgian  ministers  relative  to  proposed, 

and  from  Secretary  of  Treasury  submitting  estimate,  etc 

International  Bureau  of  Weights  and  Measures,  relative  to  appropria- 
tion to  supply  deficit  in 

International  Exhibition  of  Sciences,  invitation  of  Belgian  Qovern- 

ment 

International  Geodetic  Association,  invitation  from  German  Govern- 
ment to  become  a  party  to 

International  Meridian  Conference,  report  of 

Iron  and  steel,  annual  report  on  tests  of,  1887 

Iron  regiona,  report  on,  of  North  Louisiana  and  East  Texas 

J. 

Jekyl  Creek,  Ga.,  report  of  survey , 

Jennings,  Nancy  F.,  veto  of  bill  to  pension , 

jetties.     (See  South  PasB.) 

judiciary  appropriations,  information  relative  to  the  expenditure  of. . 

K. 

Kanawha  River,  pay  of  contractors  on  public  works 

Kansas,  President's  veto  of  bill  to  sell  lands  of  New  York  ludiaiis  in 

State  of 

President's  veto  of  joint  resolution  to  certify  lauds  to 

Kaskaskia  River,  111.,  report  of  survey 

Kelly,  EUen,  veto  of  pension 

Kennebec  River,  survey  of 

Kentucky,  amount  due  jailers  in,  for  support  of  United  States  prisoners 
Kentucky  River,  rights  to  acquire  lands  to  erect  public  work  upon  ... 
Kickapoos.     ( See  Indians. ) 
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Subject. 


Labor  laws,  alien  and  contract  labor,  additional  legislation  to  enforce 

and  estimate,  etc 

Land  cases,  relative  to  delay  in  hearini:  contested 

Land  offices,  depnty  surveyors,  recommending  appropriation  to  pay  for 

services  of 

relative  to  delay  in  hearing  land  contest  cases .., 

Lang,  Mary  Ann,  veto  of  pension 

Latham,  Williara  S.,  veto  of  pension 

League  Island,  Pennsylvania,  protecting  wall  for  navy-yard  at 

Leatberbury,  P.  A.,  veto  of  relief 

Leavenworth,  Kans.,  iron  stairs  for  public  building  at , 

estimate  for  support  of  Military  Prison  at 

Life  and  property  at  sea,  a  national  conference  for  better  security  of.. 

Lights,  etc.,  estimate  fur  get.eral  repair  of , 

Lights,  etc.,  estimate  for  the  establishment  of,  at — 

Cape  Hatteras  (outer  shoal) , 

Cedar  Point,  Maryland 

Cedar  Point,  Michigan 

Coast  of  Eastern  States *. 

Connecticut  River  (from  Hartford  to  mouth) 

Gladstone  Harbor,  Michigan , 

Goose  Rocks,  Maine 

Gull  Shoals,  North  Carolina , 

Pascaffoula  River.  Mississippi..: 

Patos  Island,  Washington  Territory 

Point  Buchon,  California 

Punta  Gord a,  California 

Rockland  Lake  Dock 

State  Ledge,  Boston  Harbor,  and  Point  Pinos,  California 

Stonington,  Conn , 

Stuart^  Island,  Washington  Territory 

Swan  Point  Bar,  Maryland 

Two  Harbors,  Minnesota • , 

Lights,  etc.,  miscellaneous: 

Atlantic  and  Gulf  coasts  and  first  light-house  district,  new  steam- 
tenders  for 

Castle  Hill,  Rhode  Island  (deficiency) , 

Columbia  River  (ship,  at  outer  bar) 

Crab  Tree  Ledge,  Deer  Island,  and  Lubeck  Narrows  (additional  ap- 
propriations)  

Point  Lsabel,  Texas  (re-establishment) 

Sand  Island,  Alabama,  preservation  of , 

Light-House  Board.     {See  Lights,  etc.) 

Light-House  Service,  relative  to  inadequacy  of  appropriations  for 

Lincoln,  Nebr.,  paving  and  grading  around  the  site  of  public  building 

at 

Liner,  Peter,  veto  of  pension , 

Lithographic  prints,  duty  on 

Long  Bridge.     (Ste  Washington,  D.  C.) 

Lounsberry,  Clement  A.,  veto  of  relief , 

Ludington  (Mich.)  Harbor,  laud  to  erect  public  works  on 

M. 

Mail  service,  information  relative  to,  in  the  West 

Manchester,  Mass.,  report  on  harbor  at 

Mandans.     {See  Indians.) 

Manton,  Moiris  T.,  President's  veto 

Maphet,  C.  T.,  veto  of  pension 

Marine  Hospital,  New  York  City,  relative  to  establishment  of 

Marshals.    {Sc^  Courts  of  the  United  States.) 

Martin,  Elijah,  veto  of  relief  act 

Massachusetts,  Watertown  Arsenal,  improvement  of 

MoCaleb,  Sarah  E.,  veto  of  pension 
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XI 


Subject. 


McCafferty,  Charles 

McCoT,  Newton,  pay  for  services  as  conosel 

HeKay,  Nathaniel,  and  ezecators  of  Donald,  veto  by  President 

MeXan^hton,  John,  claim  of 

Meadow  Hirer,  report  of  survey 

Medawakantons.     (  See  Indians. ) 

Medical  Congress.    (iSee  Ninth  International  Medical  College.) 

M^mpbis^  Tenn.y  operations  of  Mississippi  River  Commission  at  (Part  2). 

Merriam,  J.  W.,  relief  of 

Meteorological  instruments,  increase  of  appropriation  for  the  mauufact- 

ore  and  repair  of. 

Miamiee.      (5ee  Indians.) 

Military  Academy,  amendment  to  bill  for  support  of 

relative  to  additional  academic  building  at 

Military  Establishment,  statement  of  expenditures  from  contingent 

fands 


Military  reservations,  estimates  for  surveys  and  reconnaissances  of 

Mills,  Emily  G.,  President's  veto 

Mint,  encaustic  floor  for  laborator>''  of 

•  Bureau  of,  relative  to  an  unexpended  balance  for  contingent  ex- 
penses of  lftS7 

appropriation  for  difference  between  nominal  value  of  old  copper 

cents  and  actual  value  as  old  copper 

Minion  Indiana.     (5fe  Indians.) 

Mississippi  River,  report  of  survey  of,  from  Saint  Paul  to  Saint  Antho- 
ny's Falls ,. 

report  on  survey  of,  at  Rush  Island  and  Ivey  Bend. 

Minssippi  River  Commission,  operations  of  (Parts  1  and  2) 

annual  report  of 

estimate  of  appropriation  for  the  main- 
tenance of 

correspondence  relative  to  necessity  for 

appropriation  for  expenses  of 

Misonii,  estimate  for  fish  station  at  the  Ozark  regions 

Mosquito  Creek,  South  Carolina,  report  on  survey 

Mnskingum  River,  Utter  relative  to  bridges  across 

report  on  improvement  of 


N. 

National  Bank  deposi  tories,  in  formation  relati  ve  to 

Navy  Department,  annual  report  on  number  and  compeuHatian  of  em- 
ployes .--- 

Heero,  relative  to  publication  of  documents  touching  history  of  intro- 
duction of,  in  America  and  military  service  of 

New  Bedford  Harbor,  Massachusetts,  report  on  survey 

Newborgb,  N.  Y.,  report  on  present  condition  of  mouuuieat  at 

Kewbard,  Jacob,  veto  of  pension 

Kew  Mexico,  appropriation  for  district    attorney  of,  for   professional 

services  performed  for  certain  Indians 

Jury  commissioners  of,  estimate  of  appropriations  for 

Kewport  Harbor,  Cali fomia,  report  of  survey  of I 

New  South  Wales,  letter  of  the  President  relative  to  Exposition 

New  York  Arsenal,  estimates  for  additional  building  for 

Hew  York  City,  relative  to  need  of  marine  hospital  at  port  of 

estimates  of  appropriation  for  purchase  and  remodeling 

of  the  old  Produce  Building  in 

additional  estimates • 

old  post-office  property,  relative  to  appropriation  for 

the  payment  of  certain  liens  on • 

New  York  Indian  lands.     {See  Kansas.) 

Xew  York  port,  estimate  for  carrying  out  act  relating  to  anchorage  of 

vessels  at 

Niagara  Ri  ver,  survey  of - 

SiDth  International  Medical  Congress,  statement  of  expenditures  for 
the  entertainment 
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Subject. 


NoMau's  Land,  recommending  laws  for  collection  of  internal  revene  in. 
Norfolk,  Ya.|  estimate  of  appropriation  for  repair  of  sea-wall  of  Naval 

Hospital  at 

estimates  for  erection  of  a  saw-mill  at  navy-yard  at 

North  Louisiana  iron  regions,  report  on 

O. 

ObriPs  River,  Tennessee,  report  on  surveys  of 

OiUcers,  relative  to  progress  of  examination,  etc.,  of  claims  of  fqr  re- 
muster  

O'Leary,  Daniel  V.,  claim  of : 

Opium,  importation  of 

Ordnance,  annual  report  of  Chief  of 

estimate  of  clerks  for  office  of  Chief 

Oswego  Harbor,  relative  to  repair  of  west  pier  and  removal  of  east 
breakwater.... 

P. 

Paris  International  Exhibition,  letter  of  invitation,  etc.,  to  particix)ate 

in 

Passenger-steamers,  life-boats  on 

Patuxent  River,  Maryland,  rt'port  of  survey  of 

Pedro  Bay,  Caliioriiia,  report  of  survey 

Penobscot  River,  survey  of 

Pensacola  Harbor,  Florida,  report  of  survey 

Pensionen : 

Estimate  of  appropriation  to  investigate  certain  claims  for  re-im- 
bursement  of  claims  incident  to  last  sickness  «and  burial  of  de- 
ceased   

Requesting  appropriation  for  Mexican  war  pensions  to  be  trans- 
ferred to  army  pension  appropriation 

Information  as  to  Mexican  war  veterans  dropped  from  the  rolls.... 

Pension  Building,  inside  doors  for 

Pension  Office,  additional  clerks  for 

Peoria,  111.,  finishing  public  building  at 

Philippine  Island,  pay  of  United  States  consul  at,  eto 

Pitner,  George  W.,  veto  of  pension 

Pilcher,  J.E.,  veto  of  relief  bill 

Piatt,  Theodora  M.,  veto  of  bill  to  pension 

Pokegama  Falls,  damage  to  lauds  by  dam  at 

Polygamy,  number  of  convictions  of,  in  Utah  and  Idaho 

Postmasters,  re-adjusted  salaries  of 

Post-Office  Department : 

Claims,  certain,  allowed  by  Sixth  Auditor 

Appropriations,  deficiencies  in 

Salaries,  estimates  of  appropriation  for 

Postal  laws,  information  relative  to  violation  of,  by  sending  out  edition 

of  Tax  Reform  Advocate , 

Postal  service : 
Report  of  Postmaster^eneral  upon  contracts,  serv-^  Parts  1  and  2. 
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ice,  expenses,  etc (  Part  3 


Miscellaneous  claims  allo.wed  on  account  of 

Estimates  of  delicieucies  in 

Deficiencies  in 

Revised  estimates  of  appropriations  to 

Revised  CHtimates  for  printing  and  binding  for  the 

Pobtuiaster-Geueral : 
Communications  from — 

Auuual  report 

Cauada,  relative  to  postal  regulations  between  United  States  and.. 

Eight-hour  law,  estimate  of  claims  in  Post-Office  Departmeut 

(  PartH  1  and 2 
Letter  transmitting  statement  of  service,con  tract,  etc.  <  p  ^  « 

Jlail  service,  information  as  to  condition  of,  in  the  West 
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XIII 


Subject. 


Postmaster-General — Continaed. 
CommuDications  from — 

O'Leary,  Daniel  V.,  claim  of 

Postiil  lawM,  relative  to  alleged   violation,  by  the  sending  ont  of 

edition  of  the  Tax  Reform  Advocate - 

Report  relative  to  disbursements  from  contingent  fund,  contracts 

and  proposals  for  carrying  mails,  names  of  employds,  etc 

Pottawatomies.     (^ee  Indians.) 

Pottis  Jane,  veto  of  pension 

President : 
Commmiications  from — 

Annnal  message 

Barcelona,  Spain,  transmitting  invitation  to  participate  in  exposi- 
tion at 

Canada,  relations  with 

Indian  reservations,  reduction  of 

Id temational  Exhibition  of  Sciences,  invitation  of  Belgian  Govern- 
ment   

Geodetic  Association,   invitation  of  Ger- 
man Govemme'^t,  etc 

Meridian  Congress,  report  of,  relative  to 

fixing  a  prime  meridian 

FreDch  spoliation  claims,  report  as  to  number  and  amount  of 

Life  and  property,  national  conference  to  devise  better  measures 

for  safety  of,  at  sea 

N  w  South  Wales,  invitation  to  participate  in  exposition,  etc 

Paris  International  Exhibition,  invitation  to  participate  in 

Railroad  indemnity  withdrawals,  transmitting  papers,  etc 

Round  Valley  Indian  Reservation,  reduct  ion  of 

Samoa,  relative  to  American  rights  in 

Sheridan,  General  Philip  H.,  announcing  death  of 

Shoshones  and  Bannock,  to  accept  and  ratify  agreement  with 

Submarine  cables,  legislation  required  for  protection  of 

Veto  messages — 
Castle  Mand,  Boston  Ilarbor,  resolution  (H.  Res.  56)  to  allow  use 

and  improvement  of 

Bill  (H.  Res.  14)  to  certify  certain  lands  to  State  of  Kansas 

Bill(H.  R.  19)  for  relief  of  HB.  Wilson 

Bill  (H.  R.  88)  to  pension  Sally  A.  Randall 

Bill  (H.  R.  149)  to  pension  Rachel  Barnes 

Bill  (H.R.217)  to  pension  C.T.Maphet 

Bill  (H.  R.333)  to  pension  Cathorine  Bussey 

Bill  (H.  R.  339)  for  relief  of  J.  E.Pilcher 

Bill  (H.  R.  418)  to  pension  William  H.  Brokenshaw 

Bill  (II.  R.  445)  Laura  A.  Wright 

Bill  (H.R,488)to  pension  Elizabeth  Burr 

Bill  (H.R.490)  to  pension  George  W.  Pitner 

Bill  (H.  R.600)  to  increase  the  pension  of  Mary  Mi«i«  r  Hoxey 

Bill  (H.  R.  823)  to  pension  Hannah  C.  De  Witt 

Bill  (H.  R.879^  to  pension  Royal  J.  Hiar 

Bill  (H.  R.1275)  to  erect  a  public  building  at  Columbus.  Ga 

Bill  (H.  H.  1394)  to  erect  a  public  building  at  Council  Bluffs,  Iowa.. 
Bill  (H.  R.  1406)  for  sale  of  lands  belonging  to  the  New  York  Indians 

in  Kansas 

Bill  (H.R.2088)  for  the  relief  of  W.S.  Carpenter 

Bill  (H.  R.2215)  to  pension  Charles  Glamann 

Bill  (H.R.  2233)  to  pension  Bernard  Carlin 

Bill  (H.R. 2282)  to  pension  Theodora  M.Piatt 

Bill  (H.R. 2472)  to  pension  Lydia  A.  Eaton 

Bill  (H.R. 2477)  for  the  relief  of  Nathaniel  McKay  and  executors 

of  Donald  McKay. 

Bill  (H.  R.  2507)  to  pension  Russel  L.  Doane 

Bill  (H.R.  2524)  for  the  relief  of  Clement  A.  Lounsberry 

Bill  (H.R.  3008)  for  the  relief  of  P.  A.Leatherbury 

Bill  (H.  R.  :I0I6)  to  pension  Mary  P.  Harkins 

Bill  (H.  R.  35il)  to  pension  Manuel  Garcia 

Bill  (II.  R.  3579)  to  pension  Ellen  Shea 


No. 

Vol. 

387 

29 

450 

29 

14 

21 

444 

29" 

1 

27 

434 
63 

165 

164 

61 
39 

62 
28 
69 
246 
33 

2as 

415 

140 

60 


3-21 
451 
291 
314 
4-^5 
441 
443 
334 
274 
2(i4 
367 
424 
374 
272 
333 


1 


348 

298 
433 
273 
427 
312 
459 

245 
438 
4.J5 
416 
375 
419 
318 


IB 
29 
25 

26 

2& 

?6 
29- 

25 

1& 
26- 
28 
25 
28 
29 
26 
2? 


29 
29 
29 
29 
29 
29 
29 
29 
28 
2rt 
29 
29 
29 
28 
29 

29 

29 
29 

29 
29 
29 
29 

28 

29 

29 

29 

29 

29 

29 
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Sabject. 


Presideut — Continned. 
Veto  messages — 


Bill 
Bill 
Bill 
Bill 


bor,  Me 


H.  K.3959)  to  pension  Dolly  Blazer 

H.  R.  410*2)  to  pension  Mary  A.Carr 

H.  R.  4357)  for  public  building  at  Allen  town,  Pa 

U.  R.4467)  for  the  erection  of  a  public  building  at  Bar  Har- 


Bill  (H.  R.  45i  0)  to  pension  Chloe  Quicgley 

Bill  (H.  R.  4580)  to  pension  Farnaren  Ball 

Bill  (H.R.  4633)  to  pension  Morris  T.  Man toA 

Bill  (H.R.4820)  to  pension  Ellen  Kelly 

Bill  (H.  R.  4855)  to  pension  Jacob  Newbard 

Bill  (H.  R. 5155)  to  pension  John  S.Bryant 

Bill  ( H.  R.  5234)  to  pension  Cyreuius  G.  Stryker 

Bill  (H.  R.  5247)  to  pension  William  H.  Brimmer 

Bill  (H.  R.5503)  to  pension  Charles  Walster 

Bill  (H.  R.5522)  for  the  relief  of  Elijah  Martin 

Bill  (H.  R.  5525)  to  pension  Jane  Pott« 

Bill  (H.  R.  5545)  to  pension  Nancy  F.  Jennings 

Bill  ( H.  R.  5913)  to  pension  Thouias  Shannon 

Bi.l(H.  R.61P3)  for  the  relief  of  EdsonSaxbcrry 

Bill  (H.  R.  6201)  to  pension  John  Robeson 

Bill  (H.  R.  6307)  to  pension  Sarah  A.  Corson 

Bill(H.  R.  6371)  to  pension  Jesse  M.Stillwell 

Bill  (H.  R.  6431)  to  pension  Van  BurenBrrwn 

BiL  (H.  R.  6609)  to  pension  Sarah  E.  McCaleb 

^Bill(H.  R.  6908)  to  pension  William  P.  Witt 

Bill  ( H.  R.  7510)  to  pension  Stephen  A.  Seavey 

Bill  (H.  R.  7715)  for  relief  of  Georgia  A.  Stricklett 

Bill  (H.  R.  7717)  to  pension  Catherine  Reed 

Bill  (H.  R.  7907)  to  pension  Mary  Ann  Lang 

Bill(H.  R.  8078)  to  pension  Theresa  Herbst 

Bill  (H.  R.  8164)  to  pension  William  H.Hester 

Bill(H.  R.  8174)  to  pension  Ellen  Sexton 

Bill  (H.  R.  82H1)  for  the  relief  of  Lieut.  James  G.  W.  Hardy 

Bill(H.  R.  8;^!)  to  pension  Julia  Welch 

Bill  (H.R.2140)  to  pension  Eliza  Smith 

Bill  (H.  R.  8310)  to  dispose  of  the  Fort  Wallace  military  reservation. 

Bill  (H.  R.  8574 Uo  pension  Sallie  T.  Ward 

Bill  (H.  R.  8761)  to  pension  Anna  Butterfield 

Bill  (H.  R.  8«07)  to  pension  Harriet  E.  Cooper 

Bill  (H.  R.  9034)  to  pension  Lydia  A.  Heiney 

Bill  (H.  R.  9106)  to  pension  Peter  Liner 

Bill(H.  R.  9126)  to  pension  Caroline  G.  Seyforth 

Bill(H.  R.  9174)  to  pension  Woodford  M.  Houchin 

Bill  (H.  R.yi83)  to  pension  William  P.  Riddle 

Bill(H.  R.  9184)  to  pension  William  M.  Campbell,  jr 

Bill(H.  R.  9344)  to  pension  James  C.White 

Bill  (H.  R.  9363)  to  pension  Edwin  J.  Godfrey ^ 

Bill(H.  R.  9:J72)  to  pension  John  Dean 

Bill  (H.  R.  9520)  for  relief  of  Mary  Fitzmorris 

Bill  (H.  R.  10{12)  to  pension  John  Dauper 

Bill  ( H.  R.  10504 )  to  pension  Marv  Hooper 

BilKH.  R.  10563)  to  pension  Will'iam  S.  Latham 

Bill  (H.  R.  10661)  to  pension  Sophia  Vogelsang 

Bill  (H.  R.  11005)  to  pension  Ester  Gaven 

Bill(H.  R.  11222)  to  pension  Elizabeth  Heckler 

Bill(H.  R.  11332)  to  pe-tsion  Eliza  S.  Glass 

Pablic  buildings,  statement  of  employes  paid  from  appropriation  for  the 

construction  of 

Coluujbuf*,  Ohio,  elevator  for 

estimates  for  pay  of  custodian  and  Janitors 

Atlanta,  Ga.,  extension  of 

Lincoln,  Nebr.,  paving  and  grading  site,  etc 

San  Francisco,  report  of  commissioners  to  select  site  for 


364 
461 
302 


29 

29 
29 


347 

29 

2«1 

28 

320 

29 

273 

28 

463 

29 

442 

29 

4:^ 

29 

317 

29 

279 

28 

440 

29 

363 

29 

444 

29 

313 

29 

398 

29 

429 

29 

468 

29 

420 

29 

448 

29 

391 

29 

319 

29 

280 

28 

422 

29 

307 

29 

445 

29 

386 

29 

399 

29 

315 

29 

372 

29 

371 

29 

385 

29 

418 

29 

452 

29 

428 

29 

421 

29 

390 

29 

42:< 

29 

469 

29 

431 

29 

397 

29 

430 

29 

389 

29 

426 

29 

436 

29 

439 

29 

394 

29 

460 

29 

458 

29 

466 

29 

467 

29 

457 

29 

464 

29 

462 

29 

26 

18 

121 

26 

138 

26 

147 

26 

182 

26 

187 

26 
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XV 


Sobject. 


lUic  buildings,  letter  of  Snperyisiiig  Architeot  relative  to  legislatioo 

for  coDtingent  ezpeDses  of 

estimates  for  appropriation  for  iron  stairs  at  Leaven- 
worth, Kans •.. 

San  Francisco,  Cal.,  report  of  postmaster  as  to  neces- 
sity for 

cnstom-bonse,  Saint  Lonis,  estimate  of  appropriation 
for  paving  street  in  front  of 

Springfield,  Mo.,  estimate  of  probable  cost  of 

Oxford,  Miss.,  relative  to  appropriation  to  complete 
work  on  approaches  to 

Bangor,  Me.,  castom-house,  appropriation  for  repair 
and  reconstruction  of  abntmeuts  of,  at 

Utica,  N.  Y.,  estimate  for  paving  street  in  front  of  cns- 
tom-hoDse  at 

Santa  F^,  N.  Mex.,  estimate  of  appropriations  to  corn* 
plete  approaches  to 

Allentown,  Pa.,  veto  of  bill  to  erect. ^ 

Colambus,  Ga.,  veto  of  bill  to  erect 

final  report  on  the  construct  ion  of  State,  War,  and 
Navy  Departments  building 

furniture  and  repairs,  unexpended  balances  and  future 
estimates 

Peoria,  111.,  estimates  to  complete ^ 

Bar  Harbor,  Me.,  veto  of  bill  to  erect  at 

Council  BlafiDs,  Iowa,  veto  of  bill  to  erect  at 

Eastport,  Me.,  relative  to  site  for 

iblie  documents,  report  relative  to  distribntion  of,  from  Department  of 


Interior. 

tblic  lands,  entries,  abtraot  of  suspended 

tblie  lands,  timber  lands  and  proposed  plans  for  preservation  of  natu- 
ral forests,  etc 

survey  of,  in  Idaho,  increased  appropriations  for 

increase  of  appropriations  for  survey  of,  in  Colorado 

California  Redwood  Company,  alleged  firands  by,  upon  . . 

cattle  grazing,  information  relative  to  use  of,  for 

petition  for  appropriations  to  extend  survevuf,  Oregon  .. 

relative  to  desirable  legislation  for  timber  lands 

relative  to  railroad  indemnity  withdrawals 

oblie  land  service,  additional  estimates  of  appropriations  for 

risoDS.     (See  Convicts.) 

iblie  Printer,  estimates  for  urgency  deficiency 

onta  Bassa  Harbor,  Fla.,  report  on  survey 


Q. 

narantine  stations,  correspondence  relative  to  establishment  of  seven 

along  Atlantic  and  Pacific  Coasts 

ai^le,  CMoe,  President's  veto 


B. 

iilroad  cars,  safety  of  passengers  and  property  on 

iiiroad  indemnity  withdrawals,  letter  of  the  President  transmitting 

papers,  and  proposed  legislation 

iDdall,  Sally  A.,  veto  of  pension 

ad  Biver  of  the  North,  report  of  survey  of,  from  Moorhead  to  Fergus 
FaUs 


jed,  Catherine,  veto  of  pension 

nrenne.     (See  Customs.) 

fToiae-Cntter  Service,  deficiencies  in 

estimate  for  vessels  for  Southern  waters 

revised  estimates  of  appropriations  for 

rrenne-Marine  Service,  relative  to  additional  appropriation  for  the 
constroction  of  a  vessel  for,  to  be  ufied  on  the  Southern  coast 


198 

19d 

313 

263 
270 

271 

276 

278 


322 
281 


20 

246 
314 

158 
445 

112 
173 
241 

275 


26 
26 

28 

28 
28 

28 

28 

28 


285 

29 

302 

29 

;i;c> 

29 

3;i7 

29 

342 

25 

345 

29 

347 

29 

348 

29 

412 

29 

236 

28 

22 

18 

144 

26 

174 

26 

180 

26 

282 

29 

232 

28 

233 

28 

242 

.   28 

246 

28 

132 

26 

95 

26 

87 

25 

29 

28 


18 

28 
29 

26 
29 

26 
26 
28 

28 
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Sobject. 


Riddle,  William  P.,  veto  of  pension 

Rivers,  letter  referring  to  obstmctions  by  bridges 

public  work  on.occnpancy  and  injnry  to,  etc 

Rivers  and  harbors,  balances  on  hand  for  improvement  of 

report  on  those  unworthy  of  improvement 

River  and  harbor  improvements,  list  of  civil  engineers  employed  in 

Robeson,  John,  veto  of  pension 

Rock  Island  Arsenal,  estimate  of  appropriation  to  develop  water-power 

pool 

estimates  for  new  hospital  bnilding 

relative  to  destruction  of  dam  at 

Rockport  Ilarbor,  snrvey  of 

8. 

Salt  River,  Kentucky,  report  of  survey  of 

Samoa,  letter  from  the  President  as  to  American  rights  in 

San  Dieeo,  Cal.,  survey  of  outer  bar  at 

Sandy  Hook  Ship  Channel,  report  on  deepening 

San  Carlos,  Ariz.,  estimates  for  buildings  foi  military  purposes 

San  Francisco,  Cal.,  report  of  commissioners  to  select  site  fur  public  build- 
ing at - 

public  building,  report  of  postmaster  as  to  necessity 

for 

Savannah  Riyer,  survey  of 

Saxberry,  Fdson,  veto  of  relief 

Seavey,  Stephen  A.,  veto  of  pension i 

Second  judicial  district  of  the  United  States,  salary  of  Judge  of 

Secretary  of  the  Interior : 
CommunicationH  from — 
Alaska,  letter  from  governor  of,  upon  operations  of  the  Alaska  Seal 

and  Fur  Company 

Annual  report  of  (in  tive  volumes) — 

The  Secretary  (Vol.  1) 

The  Secretary  (Vol.  2) 

Commissioner  of  Education  (V(»I.  4) 

Commissioner  of  Labor  (Vol.  5) 

Director  of  Geological  Survey  (Vol.  3) 

California  Redwood  Company,  relative  to  alleged  timber  frauds  by 
Chippewa  Indians,  requesting  appropriations  to  carry  out  agree- 
ment with 

Cree  Indians,  legislation  for  relief  of 

Department  of  the  Interior,  statement  of  expenditures  of  contingent 

fund 

Deputy  surveyors,  urgent  deficiency  for  pay  of  salaries  to 

Indian  agents,  to  allow  certain  credits  to 

Indii^n  depredation  claims 

Indian  Department,  statement  of  annual  disbursement  of  appro- 
priations   

Iron  regions  of  North  Louisiana  and  East  Texas,  report  on 

Land  cases,  relative  to  delay  in  hearing  contested 

Land  entries,  abstract  of,  suspended 

Mi^ckinac  Indian  ageut,  increase  of  pay  for 

'  Pensions,  relative  to  information  as  to  Mexican  war  veterans  who 

have  been  dropped  from  the  rolls 

Public  documents,  report  of  the  disposition  of,  etc 

Public  lands,  presenting  petition  from  land  office  in  Oregon  for  ap- 
propriation for  extending  survey  of 

relative  to  use  of,  by  cattle  grazers 

relative  to  increase  of  appropriation  for  survey  of,  in 

Colorado 

Public  timber  lands,  report  on  desirable  leginlation  for 

Surveying  public  lands  in  Idaho,  relative  to  increase  of  appropria- 
tions for 

Suspended  land  entries,  abstract  of 

Texas  Boundary  Commission,  report  of 


No. 

Vol. 

430 

2D' 

12 

18 

56 

25 

54 

25 

58 

25 

235 

28 

468 

29 

300 

29 

343 

29 

356 

29 

141 

26 

184 

26 

2:^ 

28 

177 

26 

34H 

29 

358 

29 

187 

26 

213 

28 

57 

25 

429 

29 

422 

29 

134 

26 

297 


2D 


1 

10 

1 

11 

1 

13 

1 

14 

1 

12 

282 

2D 

110 

26 

341 

2D 

127 

26 

152 

26 

143 

26 

34 

25 

8 

18 

195 

.26 

266 

28 

22 

18 

130 

26 

411 

29 

236 

28 

233 

28 

2:^2 

28 

180 

26 

242 

28 

174 

26 

22 

18 

21 

18 
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Subject. 


No.      Vol. 


Seeretary  of  the  Interior — CoDtiDued. 
AjDDQal  report  of  (in  five  volumes) — Continaed. 
Timber  lands,  disposal  of,  and  preservation  of  natural  forest  land 

at  headwaters  of  navigable  streams 

Union  Pacific  Railway  Company,  report  of  Government  directors  of. 
Secretary  of  the  Navy  : 
Commnnications  from — 

Annual  report... .^^ 

Navy  Department,  report  of  employes,  compensation,  etc 

Eigbt-hoor  law,  information  relative  to  claims  arising  under 

Secretary  of  State : 
Communications  from — 

Annual  rexK>rt  on  foreign  relations 

Department  of  State,  contingent  expenses  of 

Germany,  letter  from  minister  of,  conveying  thanks  for  resolution  of 

synapathy  on  death  of  Emperor  Frederick 

Secretary  of  the  Treasury  : 
Communications  from — 
Alaska,  information  in  regard  to  lease  to  take  fur-bearing  animals  in . 

Alexander,  H.  N.,  claim  of 

Anacostia  River,  estimates  for  survey  of 

Annual  report  on  the  finances,  embracing  reports  of — 

The  Secretary,  with  tables 

Commissioner  of  Internal  Revenue 

Comptroller  of  the  Currency 

Treasury  Department,  report  for  I8t!7^ 

Appropriations,  revised  estimate  of  deficiencies  in 

urgent  deficiencies 

additional  urgent  deficiencies ---. 

estimates  of  urgent  deficiencies 

supplemental  deficiencies 

Arickaree,  Gros  Ventre,    and  Maudan   Indians,  appropriation    to 

carrv  out  treaty  obligations  with 

Arnold,  Robert  F.,  pay  for  services  in  Texas 

Ajstronomical  observation,  estimate  of  appropriation  for  reduction 
of '. 


144 
148 


1 

82 

172 


1 

9 

365 


Atkins,  Barton,  pay  for  guarding  Chinese  quarters  in  Alaska i 

Bishop  &  Co.,  claim  of 

Bois^  City  (Idaho)  penitentiary,  transmitting  letter  and  estimates 

of  Attorney-General 

Bareau  of  Labor,  appropriations  for  rent  for  buildings  for ' 

Boreaa  of  Printing  and  Engraving,  estimate  of  appropriation  for 

out-house  for 

relative  to  water  supply  of * 

report  on  relative  cost  of  steam  ' 

and  hand  printing ' 

Butler  building,  appraisement  of 

Butler,  Paul,  for  relief  of 

Califomia,  Hoopa  Valley  wagon-road  in 

Campbell,  Joseph,  claim  of 

Canadian  waters,  correspondence  relative  to  treatment  of  American 

Teasels  in 

Captured  cotton,  relative  to  claims  for  certain,  of  Lafayette  County, 

Arkansas 

Chalmers,  L.  H.,  claim  of 

Ckmmpion  (schooner),  estimate  of  damages  by  coUii^ion 

Cheyenne  Indians,  stock  cattle  for - 

Chickasaw  Indians,  appropriations  to  carry  out  treaty  with 

ClaimB,  transmitting  list  allowed  by  accounting  officers 

certain,  allowed  by  the  Sixth  Auditor  ..r 

list  of,  allowed  since  lists  embraced  in  Executive  Docu- 
ments 19  and  31,  present  session 

4th  of  July,  under  act  of  July,  lrt64 

supplemental  list  of,  allowed  by  accounting  officers 

supplemental  list  allowed  by  "accounting  officers  of  the 
Treasury  Department -" -- 

U.  Ex.  oH-l' 11 


26 
26 


8 
25 
2G 


1 
18 

29 


296 

29 

3^1 

29 

97 

26 

2 

16 

2 

li^ 

3 

17 

1» 

22 

29 

19 

30 

19 

,15 

25 

W9 

25 

376 

19 

107 

26 

75 

25 

205 

26 

74 

25 

38 

25 

230 

2ri 

72 

25 

66 

J    ^^ 

250 

*^ 

210 

26 

2«?2 

2-? 

414 

•i9 

44 

vr> 

379 

29 

204 

26 

220 

28 

:>\ 

29 

349 

'^J 

43 

'z:* 

42 

25 

19 

H 

32 

25 

! 

90 

2-^. 

96 

1   -j-; 

377 

2^ 

;rf3 

23 
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Subject. 


Secretary  of  the  Treasury — Continued. 
Communications  from — 
Claims,  list  of,  allowed  by  the  accounting  officers  of  the  Treasury 

Department 

certain,  allowed  by  accounting  officers  of  the  Treasury 

Coal  deposits,  Crow  Indian  Reservation 

Coast  and  Greodetic  ^niyejf  estimate  of  deficiencies  in  appropriation. 

statement  of  expenditures  of 

Congressional  Library  site,  pay  of  Jurors  in  oondemnaiion  proceed- 
ings   

Convicts  of  District  of  Columbia,  appropriation  for,  etc 

Court  of  Claims,  additional  list  of  judgments  from 

additional  Judgments  for  which  appropriations 

are  required 

Courts  of  the  United  States,  estimate  of  expenses  of 

relative  to  discrimination  in  mileage 
between  witnesses  before  United 
States  courts   and  United   States 

commissioners  in  Colorado 

Currency,  probable  loss  of,  by  fire 

Customs,  expenses  of  collecting  the  revenue  from 

Custom  duties,  refund  of,  erroneously  colleoted 

Custom-house,  Saint  Louis,  estimates  for  paving  streets  before. 
Customs  revenue,  estimate  to  supply  deficiency  in  appropriation 

for  the  collection  of 

Customs  service,  payment  to  informers  and  seizing  officers 

additional  appropriations  for 

emoluments  of  officials  in 

payments  to  informers  and  seizing  officers . .. 
Department  of  Agriculture,  estimate  of  appropriation  for  printing 

and  binding  for 

Department  of  State,  deficiency  in  appropriations  for  printing  and 

binding  in 

District  attorney.  New  Mexico,  relative  to  professional  services  of, 

to  certain  Indians 

District  of  Columbia,  fire  escapes  for  reform  school  in 

Howard  University 

reports  of  fire  alarms  and  police  telegraph  lines 

in 

Eclipse  of  the  sun,  appropriation  for  observing 

Eight-hour  law,  report  of^First  Comptroller  otclaims  arising  under. 

Estimates  of  appropriations 

Everhart,  Joshua,  claim  of 

Experts,  for  the  pay  of,  in  suits  of  United  States  against  defaulting 

officers 

Fire  escapes,  Howard  University 

reform  school  of  the  District  of  Columbia 

Fish  Commission,  estimate  of  deficiency  for  the  maintenance  of 

vessels 

relative  to  maintenance  of  a  fish  station  in 

Ozark  regions  of  Missouri 

estimates  for  rent  of  offices  for 

Fort  Leavenworth,  Kans.,  estimates  for  electric  plant  for  mili- 
tary prison  at 

estimates   for  infantry  and   cavidry 

schools  at 

Fort  Meade,  Dak.,  estimates  for  appropriation  to  obtain  lands  for 

purpose  of  a  water  supply 

Fort  Myer  ( Va.)  reservation,  estimates  to  pay  cost  of  improvements. 
Fort  Robinson,  Nebr.,  appropriation  for  extension  of  the  military 

reservation  at 

Fort  Snelling,  modified  estimate  of  appropriation  for  erection  of 

barracks  at 

Fort  Thombnrgh,  Utah,  relative  to  payment  for  property  taken  in 
extending 
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INDEX   TO    HOUSE   EXECUTIVE   DOCUMENTS. 


XIX 


Subject. 


SecretAiy  of  the  Treasury i—CoDtinned. 
Com moni cations  from — 
French  spoliatioii  claims,  estimate  of  expenses  for  search  of  record 

in  cases  of 

GoTemment  Hospital  for  the  Insane,  estimate  of  deficiency  for 

Highwood,  Ul.y  estimates  of  appropriation  for  construction  of  mili- 
tary post  at 

Indian  hostilities,  estimate  of  appropriation  for  amount  due  Texas 

for  suppressing 

Indian  reservations,  surveying  and  allotment  of 

Import  duties,  letters  from  F.  De  Barry  &,  Co.  and  F.  S.  Robinson 

&  Co.  relative  to,  on  champagne,  lemons,  oranges, 

etc 

letter  from  New  York  Foreign  Fruit  Exchange,  rela- 
tive to,  on  nuts,  fruits,  etc 

Internal-revenue  service,  estimate  of  appropriation  for  officers  on 

duty  at  distilleries  and  rectifying  houses 

International  Bureau  for  the  publication  of  Customs  Tariffs,  rela- 
tive to  share  of  the  United  States  in  cost  of  work  and  submitting 

letters  from  United  States  and  Belgian  ministers 

International  Bureau  of  Weights  aiid  Measures,  estimate  of  ap- 
propriation to  supply  deficit 

Kanawha  River,  appropriation  to  pay  contractors  on  public  works.. 
Kickapoo  Indians,  appropriation  to  carry  out  treaty  obligations  with. 
Labor  laws,  alien  contracts,  further  legislation  and  estimate  of 

appropriation 

League  Island,  Pa.,  protecting  wall  at  navy-yard 

Leavenworth,  Kans.,  estimate  for  support  of  military  prison  at 

Life  and  property,  plans  for  prevention  of  loss  of  on  railroad  cars 

and  steam- boats 

Lights  (including  beacon  and  range,  light-ships,  and  light-houses), 
estimates  for  the  establishment  of,  at — 

Cedar  Point,  Md 

Cedar  Point,  Mich 

Columbia  River  (ship  for  outside  bar) 

Connecticut  River,  from  Hartford  to  mouth 

Duluth,  Minn 

Ooose  Rocks,  Me 

Gull  Shoals 

Maine,  Vermont,  and  Massachusetts  (several  stations) 

Outer  Shoal,  Cape  Hatteras 

Pascagoula  River,  Mine 

Patos  Island 

Pinos,  Cal 

Point  Arguilio,  Cal 

Point  Buchon,  Cal 

Point  Isabel,  Tex 

Punta  Oarda.  Cal 

Rockland  Lake  Dock,  N.  Y 

State  Ledge,  Boston  Harbor 

Stewart ^8  Island 

Stonington  Harbor,  Conn 

Swan  Point  Bar,  Md 

Two  Harbors,  Minn 

Lights,  etc.,  estimates  for  repair  of 

estimates  for  appropriation  for  a  new  steam-tender  for 

first  district 

estimates  of  additional  appropriations  for  construction 
of,  at  Lubeo  Narrows,  Deer  Island,  and  Crab-Tree 

Ledge 

estimates  for  the  construction  of  new  steam-tender 

for  eleventh  light-house  district 

estimates  for  construction  of  a  supply  steamer  for  At- 
lantic and  Gulf  coasts 

deficiency  estimates  for  Castle  Island,  R.  I 

preservation  of,  at  Sand  Island,  Ala 
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Sabject. 


Secretary  of  the  Treasary — Continaed. 
Commauications  from — 
Lights,  etc.,  relative  to  appropriation  for,  at  Gladstone  Harbqr,  Mich. 

Light-Honse  Service,  inadequacy  of  appropriations  for 

Lithographic  prints,  relative  to  daty  on 

Marine  hospital  at  New  York 

Marshals  and  attorneys,  report  on  compensation  of 

McCoy,  Newton,  pay  for,  as  counsel 

McNanghton,  Johan,  claim  of 

Medawakanton  band  of  Sioux  Indians,  estimate  of  appropriation 

for  the  support  of 

Merriam,  J.  W.  (consul  at  Iqnique,  Pern),  relief  of 

Meteorological  instruments,  increase  of  appropriation  for  the  manu- 
facture and  repair  of 

Military  Academy,  estimates  for  additional  academic  building  at  .. 
Miami  and  Pottawatomie  Indians,  amended  estimate  for  appropria- 

tionto  fulfill  treaty  obligations 

Mint,  estimates  of  appropriation  for  floor  for  laboratory  of 

relative  to  unexpended  balance  for  contingent  expenses  of 

1887 

Philadelphia,  estimate  to  cover  difference  between  nominal 
value  of  old  copper  cents  and  actual  value  as  old  copper  .. 

Mission  Indians,  irrigating  ditches  and  flumes  tor 

Mississippi  Kiver  Commission,  estimates  of  expenses,  etc 

National  bank  depositories,  information  relative  to 

New  York  City,  old  post-office  property,  appropriations  to  pay  lien 

on 

relative  to  establishment  of  a  marine  hospital  at., 
relative  to  cost  of  purchase  and  remodeling  the 

old  Produce  Exchange  building  in 

additional  estimates 

port,  estimates  of  appropriations  to  carry  out  act  relative 

to  anchorage  of  vessels  at 

Ninth  International  Medical  Congress,  statement  of  expenditures 

for  the  entertainment  of 

No  Man's  Land,  relative  to  laws  for  collection  of  internal  revenue  in . 

Norlblk,  Va.,  estimate  for  saw -mill  at  navy-yard 

Naval  Hospital,  estimate  of  appropriation  to  repair 

sea-wall  at 

Opium,  importation  of,  in  certain  forms. 

Osage  Indian  Agency,  increase  of  salary  of  agent  at 

Passenger  steamers,  life-boats  on 

Penitentiary  at  Bois^  City,  Idaho,  improvement  of *. 

Pension  Building,  inside  doors  for 

Office,  additional  clerks  for 

Pensions,  estimate  of  appropriation  for  the  investigation  of  cer- 
tian  claims  for  re-imbursement  of  expenses  incident  to 

last  sickness  and  burial  of  deceased 

relative  to  transfer  of  Mexican  war  appropriation  to 

army  pension  appropriations 

Postmasters,  relating  to  re-adjusted  salaries  of 

Post-Office  Department,  estimates  of  appropriations  for  urgent  de- 
ficiencies in 

estimates  of  appropriations  for  salaries 

and  clerical  force 

Postal  service,  estimate  of  deficiencies  in,  for  clerks,  rent,  fuel, 

lights,  etc 

letter  of  Postmaster-General  submit  tin<(  varied  esti- 
mates for  printing  and  bindiog  for  the 

letter  of  Postmaster-General  submitting  revised  es- 
timates for '. 

miscellaneous  claims  on  account  of 

urgent  deficiencies  in 

Pressmen,  amended  estimates  of  salaries  for , 

Prisoners,  additional  appropriatiou  for  support  of 

Public  buildings,  Bangor,Me.,  repair,  etc.,  of  lustoiu- house  at 
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Subject. 


Steretmij  of  tli«  Treasury — Continued. 
ConuDunicmtions  ^oin-^ 
Pabijc  huildingSy  Brooklyn,  N.  T.,  appropriation  for  new  building 

at  navy-yard 

Columbus,  Ohio,  relative  to  elevator  for 

£astport,  Me.,  relative  to  site  for 

estimates  of  appropriation  of  custodians   and 

janitors 

Lieavenwortb,  Kans.,  estimate  for  appropriation 

for  iron  stairs  for 

Lincoln,  Nebr.,  paving  and  grading  around  site  of. 
Oxford,  Miss.,  relative  to  appropriation  to  com- 
plete approaches  to 

relative  to  legislation  for  contingent  expenses  of. 
San  Francisco,  report  on  the  commissioner  on  the 

site  of 

report  from  postmaster  at,  as  to 

necessity  for 

Santa  F^,  N.  Mex.,  estimate  of  appropriation  to 

complete  approaches  to 

Springfield,  Mo.,  estimate  of  probable  cost. 

Tinexpended  balances  and  estimates  for  fa  tore. . . 
Uf  ica,  Ky.,  estimate  for  paving  street  in  front  of 

custom-house  at 

employes 

Public  land  service,  additional  appropriations  for 

Public  Printer,  estimates  for  urgency  deficiency 

i^uarantine  at&tion,  correspondence  relative  to  Senate  bill  2493 

Receipts  and  expenditures  for  year  ending  June  30,  1885 

Eevenne  catter  service,  estimate  of  deficiency  appropriation  for  ... 

revised  estimates  of  appropriations  for 

Eevenne  marine  service,  estimate  of  appropriation  for  vessels  for 

use  on  Southcum  coast , 

Revenue  vessel,  for  construction  of,  for  the  Southern  waters 

San  Carlos,  Ariz.,  estimates  for  construction  of  buildings  for  mili- 
tary purposes 

Second  jodicial  district,  salary  of  judge  of 

Signal  Service,  deficiency  in  medical  department  of 

Sioux  Indians,  appropriation  for  ponies  taken  from 

Smithsonian  Institution,  estimate  of  expenses  ot  international  ex- 
changes of  the , 

State  Department,  deficiency  in  appropriations  for 

Statue  of  Liberty,  Bedloe's  Island,  estimate  for  completing  pedestal 

and  approaches 

Stowaways,  amendment  to  laws  relating  to 

Sugar,  est  imate  of  appropriations  to  continue  experimentss,  etc 

Supervising  Architect,  relative  to  appropriation  for  akilled  service 

in  office  of 

Supreme  Court,  appropriatiou  for  stenographic  clerks  for  justices  of 

the - 

Tariff  laws,  communications  relative  to,  from  W.  H.  Emerson,  F.  S. 

Robinson  ^  Co.,  and  William  Pickhardt 

Tonnage  tax,  amounts  imposed  from  1882  to  1887 

Treasury  Department,  amended  estimates  for  clerical  force  of  the 

division  of  loans  and  currency 

contingent  expenses  of 

deficiency  in  contingent  funds 

deficiency  in  contingent  expenses  of 

estimates  for  contingent  expenses  of 

printing-presses  for - 

Union  Bank  of  Australia,  relief  of 

United  States  consul  at  Philippine  Islands,  relative  to  inadequacy 

of  pay,  clerk-hire,  etc ^• 

Utah,  relative  to  deficiencies  for  United  States  courts  in 

United  States  prison  at,  relative  to  additional  accommoda- 
tions for 
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Subject. 


Secretary  of  the  Treasary — Continued. 
Commanications  from— 

Ute  Indians,  to  re-imbnrse  for  losses  in  1887 

Vessels,  overloading  of,  apon  the  Great  Lakes 

Vessels,  relative  to  alleged  unlawful  registry  of 

War  Department,  contingent  expenses  of,  and  salaries  Surgeon-Gen- 

eraFs  Office,  etc 

estimate  of  deficiencies,  contingent  expenses 

Warm  Springs  Indian  Reservation,  purchase  of  land  for  Indians  upon 

(for  fishingprivileges) 

WashingtonTerriton^,  amended  estimates  for  legisJati  ve  expenses  of. 

Watertown  Arsenal,  improvement  of 

Watervliet  Arsenal,  estimates  for  paving  roadway  through 

Weliand  Canal,  letter  from  Commissioner  of  Navigation  relative  to 

use  of 

Willets  Point,  New  York,  estimates  for  repairs  of  sea-wall  and 

wharf  at 

Zeria,  Pierre,  claim  of 

Secretary  of  War : 
Communications  from — 

Allegheny,  Cumberland,  Black  Warrior,  and  Kentucky  Rivers,  and 
Ludington  Harbor,  relative  to  authority  to  purchase  lands  for 

location  of  public  works 

Annual  report 

Report  of  Chief  of  Engineers  (Vol.  2) Parti.. 

Do (Vol.2) Part  2.. 

Do (Vol.2) Parts.. 

Do (Vol.2) Part  4.. 

Report  relative  to  Signal  Office 

Report  from  Chief  of  Ordnance 

Arkansas  River,  reports  and  estimates  for  proposed  improvement  of. 

Army,  contingent  expenses  of 

sup*)liesfor 

clotliing  for  sergeants  of  ordnance 

Bayoduce  River,  Maine,  report  on  survey 

Brazos  River,  report  of  survey 

Bridge  across  the  Wabash  at  Mount  Carmel,  111.,  report  relative  to 

obstruction  of  navigation  by 

Bridges,  relating  to  interference  to  navigation 

Muskingum  River 

California,  improvement  of  harbors  in 

Chief  of  Ordnance  and  Commissary-General,  letters  from,  relative 

to  estimate  for  clerical  force  in  offices  of 

Civilian  engineers,  report  of  Chief  of  Engineers  as  to  employment 

of,  on  river  and  harbor  improvements 

Cleveland,  Ohio,  relative  to  proposed  extension  of  east  break  water  at. 

Clinton,  Ohio,  title  to  harbor  at 

Columbia  River,  relative  to  the  removal  of  a  bar  in,  near  Vancouver 

Post 

Delaware  River,  relative  to  removal  of  certain  islands  opposite  Phila- 
delphia   

Duluth,  Minn.,  relative  to  acceptance  of  lota  in,  for  purposes  of  navi- 
gation and  commerce , 

Duxbury,  Manchester, Wellfleet,  and  Winthrop,  Mass.,  examination 

of  harbors  of 

Flags,  information  as  to  proposed  return  of,  etc 

Gauley  and  Meadow  Rivers,  West  Virginia,  report  of  survey 

Gettysburgh,  relative  to  marking  position  of  commands  at 

Hudson  River,  report  of  survey  of,  from  New  Baltimore  to  Coxsackie . 
Jekyl  Creek,  Greorgia,  and  Mosquito  Creek,  South  Carolina,  report 

on  surveys  of 

Kaskaskia  River,  Illinois,  and  Mississippi  River,  at  Rust  Island  Bend 

and  Ivey  Landing,  report  of  survey 

Kennebec  and  Penobscot  Rivers,  surveys  of 

Military  Academy,  amending  bill  making  appropriations  for  support 
of ^ 
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XXIII 


Subject. 


Saeretaiy  of  War — Continued. 
Coaunonicationa  from — 
Military  establishment,  statement  of  exx)enditure8  from  cofntin- 

Kent  funds 

Military  Teaerratlons,  eetimates  for  appropriation  for  sarveys,  et4;., 
of 


dppi    River  above  Saint  Paul,  and  the  Red  River  of  the 
North,  above  Moorhead,  report  of  snrvey 

Miasiasippi    River  Commission,  operations  of,   (part  1)  Memphis, 

Tenn.  (part  2) 

annual  report  of 

Moakingiim  River,  regulations  for  construction  of  bridges  over 

report  on  improvement  of 

Negro,  relative  to  publication  of  documents  showing  history  of 
introduction  of,  into  America,  and  military  service  of 

New  Bedford  Harbor,  Mass.,  report  on 

Newbargh,  N.  Y.,  report  on  present  con<Ution  of  monument  at 

Newport  Harbor,  Cal.,  report  of  survey  of 

New  York  Arsenal,  estimate  for  additional  building  at 

Obeia  River,  Tennessee,  and  Bear  Creek,  Mississippi,  survey  of 

Ohio  River  at  Evansville,  Big  Hocking  River  in  Ohio,  and  Louisa 
Fork,  Sandy  River,  Virginia,  report  of  surveys 

Oswego  Harbor,  relative  to  repair  of  west  pier  and  removal  of  the 
east  breakwater 

Patnxent  Biver,  Maryland,  report  of  survey  of 

Pedro  Bay » California,  report  of  survey 

Penaacola  Harbor,  Florida,  report  of  survey 

Pok^ama  Falls,  report  relative  to  damage  to  lands  by  dam  at 

Public  works,  occupancy  of,  and  injury  to,  etc 

Pnnta  Raasa  Harbor,  Fla.,  report  of  survey 

Receipts  and  expenditures,  account  of,  for  fiscal^ear  ending  June 
30,1885 

Records  of  the  War  of  the  Rebellion,  report  on  plan  of  compilation, 
etc 

Rivera  and  harbors,  balances  on  hand  for  improvement  of 

report  on  those  unworthy  of  improvement 

Remnater  of  officers,  report  on  progress  of  examination  and  adju- 
dication of  claims  for 

Rock  Isljmd  Arsenal,  estimate  of  appropriation  to  develop  water- 
power  pool  at 

eetimates  for  new  hospital  building 

Rockport  and  Camden  harbors,  survey  of 

Salt  River,  Kentucky,  report  of  survey  of 

8an  Diego,  Cal.,  survey  of  outer  bar  of  harbor  at 

Sandy  Book  Ship  Channel,  report  on  deepening 

Savannah  River,  survey  of 

Signal  Corps,  enlisted  men  of,  to  be  responsible  for  public  property. 

South  Paas,  Miesissippi  River,  survey  of 

Sprins  Creek,  New  York,  examinations  of 

Saint  Mary's  Falls  Canal,  commerce  of 
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Signal  Office,  report  of  Secretary  of  War  relative  to 
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Smithsonian  Institution,  estimate  for  expenses  of  international  ex- 
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Suspended  land  entries,  abstract  of 
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T. 
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TofeUaog,  Sophia,  vetoof  peueion 

W. 

Walfter,  Cbarlet,  veto  of  peQBion 

WkT  DeparUD«nt,  relative  to  coutingeotexpeDSMof 

(Mniilo;^  liat  of -.•... 

contracts  madeliy 

cODtiDgentexpeDBBB  of  and  salaries  id  Snrgeon-GeD- 
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contiDKent  eipontee,  estimate  of  deBclenciea .-- 

Bock  fslanil.  111.,  letter  fromcbief  clerk  of,  relatiT 
to  dcetractioD  of  dnm  at ...... 

Waiof  tbe  &«beltiou,  ca)>tDred  dagaof,  information  aa  to  contemplated 
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Watbington  Territorj,  amended  estimateii  of  leicislatiTe  espeoses  of.. . 

TaierTHet  Ar«ensi  groDiids,  eatinates  fotpaviog  road-waj  Ibroogh.. 

Wfkh,  jDlis,  peuaion  veto 

Wcllfleet,  Idaaa.,  report  on  harbor  at  
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barrackaat , 

estimate  for  repair  of  sea-wall  and  wharf  at 

Vilira,  H.  B.,  administrator,  Preaident's  veto ,. | 

Winlhrop,  Maes.,  report  on  harbor  at , 

Witt,  Wiiiiam  P.,  President's  veto 

Witn«»e«.    (5eeCoart8  of  the  United  States.) 
Vtodwortfa,  Mary,  veto  of  penaioD    . 
Frifbt,  I.aara  A.,  President's  veto... 
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LabeeCbannel,  Me.,  14 ;  Hooae-k-beo  B>r,  Me.,  Nmn«| 

Hubor  Knd  Penobooot  Biver,  Me.,  Belfast  Harbor,  1  .   _    _ — -  , 

PociUnd  Harbor,  Me.,  17 ;  ebannel  in  Back  CoTe,  Portlmd,  He.,  brMtkwater  at 
BHNitbof  Saco  Birer,Me.,  18;  Saco  BiTcr,  Me.,  Kenuebimk  Biver,  Me.,  YvA  Har- 
bor, Me.,  19;  PorUmonth  Harbor,  N.  H.,  Cooheco  BWer,  N.  H.,  20;  harbor  of 
Rfaige  at  Little  Harbor,  N.  H.,  exatuinatioiu  and  anrveye,  21. 

It  coAMan  or  Likut.  Cou  Okokok  L.  Qiuxbpik,  Corfs  or  Emoivkrr*— 
Ke^baiyport  Harbor,  Haaa.,  22;  Meiriinao  BiTer,  Maoe.,  23;  Ipcwich  Biyer,  MawL, 
harbor  of  reitam,  Sandy  Bay,  Cape  Ann,  Maes.,  24 ;  Gloncevter  Harbor  Maak, 
Lynn  Harbor,  Mbm.  25;  Boeton  Harbor,  Mass., 26;  Maiden  Biver,  MaM.,  Hinghau 
Harbor,  MaM.,  28 ;  Bcitaste  Harbor,  Man.,  29 ;  Pljoioath  H^bor,  HaM.,  Piorinoe- 
(swn  Harbor,  Haa&,  30. 

Is  CBAROK  OP  Uaj.  WiLLuM  B.  Ltvkrmorx,  Cobts  or  EraDraxR*— 
Harbor  of  r«fage  at  Hyanoia,  Uaae.,  3t ;  harbor  of  refnee  at  Nantucket,  Man..  32; 
Wood's  HoU  Harbor,  Ma».,  :'3 ;  Wareham  Harbor,  Ma««.,  34 ;  Westport  HirW, 
UaM.,  Taonton  BivBr,  MMi.,35;  Warron  Eiver.K.I.,  Pawtncket  Birer. B.  I.,  3« ; 
Providenee  EiTer  and  Narragaiuett  Bay,  E,  L,  37:  removal  of  Green  Jacket  nboal. 
Pio*ideue«  Hlver,  K.  1.,  Newport  Harbor,  K.  I.,  38  ;  harbor  of  refnge  at  Blook 
Uand,  B.  I.,  40;  Little  Narrafianaett  Bay,  E.  I.  and  Conn.,  harbor  of  refuge  mt 
Bmunrton,  Comi.,  41 ;  Pawcatnck  Biver,  B.  L  and  Conn-,  «;  examinatuma  and 
«rTeji,43.  \ 
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In  chargx  of  Lieut.  Col.  D.  C.  Houston,  Corps  of  Enginkebs— 

Thames  Biyer,  Conn.,  43;  New  London  Harbor,  Conn.,  Connecticnt  Biver,  Mass.  and 
Conn  ,  44 ;  Clinton  Harbor,  Conn.,  New  Haven  Harbor,  Conn.,  46 ;  breakwater  at 
New  Haven,  Conn.,  47;  Milford  Harbor,  Conn.,  Honsatonio  Biver,  Conn.,  48; 
Bridgeport  Harbor,  Conn.,  Black  Bock  Harbor,  Conn.,  49;  Sonthport  Harbor, 
Conn.,  Norwalk  Harbor,  Conn.,  50 ;  Stamford  Harbor,  Conn.,  Port  Chester  Harbor, 
N.  T.,51 ;  Mamaroneok  Harbor,  N.  Y.,  Echo  Harbor,  New  Bochelle,  N.  Y.,  52 ;  New 
Boohelle  Harbor,  N.  Y.,  East  Chester  Creek,  N.  Y.,  53;  Greenport  Harbor,  N.  Y., 
Port  Jefferson  Harbor,  N.  Y.,  54 ;  Flashing  Bay,  N.  Y.,  removing  sunken  vessels  or 
craft  obstmcting  or  endangering  navigation,  examinations,  55. 

In  charos  of  Libut.  Col.  W.  McFarland,  Corps  of  Enginebrs— 

Hudson  Biver,  N.  Y.,  56 ;  harbor  of  Saugerties,  N.  Y.,  harbor  at  Bondout,  N.  Y.,  57 : 
Harlem  Biver.  N.  Y.,  58;  removiue  obstructions  in  the  East  Biver  and  at  Hell 
Gate,  N.  Y.,  59;  Newtown  Creek,  N.  Y.,  Buttermilk  Channel,  N.  Y.,  60^  Gowanus 
Bay,  N.  Y.,  61 ;  New  York  Harbor,  62 ;  Sheepshead  Bay,  N.  Y.,  Canarsie  Bay,  N. 
Y.,  64 ;  Sumpawanus  Inlet,  N.  Y.,  Channel  between  Staten  I^and  and  N.  J.,  65; 
Baritan  Bay,  N.  J.,  66 ;  examinations,  67. 

In  charge  of  Lieut.  George  Mi;C.  Derby,  Corps  of  Engineers— 

Passaic  Biver.  N.  J.,  68;  Elizabeth  Biver,  N.  J.,  69;  Bahway  Biver, N.  J.,  70 ;  Wood- 
bridge  Creek,  N.  J.,  Karitan  Biver,  N.  J.,  71 ;  South  Biver,  N.  J..  72;  Cheesequakee 
Creek,  N.  J.,  Keyport  Harbor^  N.  J.,  73 ;  Mattawan  Creek,  N.  J.,  Shrewsbury 
Biver,  N.  J.,  74 ;  Manasquan  Biver,  N.  J.,  75. 

In  charge  of  Lieut.^Col.  Henrt  M..Bobert,  Corps  of  Engineers— 

Delaware  Biver,  Pa.  and  N.  Jm76  ;  Frankford  Creek,  Pa.,  Schuylkill  Biver,  Pa.,  78  ; 
ice-harbor  at  Marcus  Hook,  Pa.,  79 ;  ice-harbor  at  the  head  of  Delaware  Bay,  Del., 
construction  of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  60 ;  harbor  at  Delaware 
Breakwater,  Del.,  81 ;  Bancocas  Biver,  N.  J.,  Woodbury  Creek,  N.  J.,  82;  Mantua 
Creek,  N.  J..  Baccoon  Biver,  N.  J.,  83;  Salem  Biver,  N.  J.,  Cohansey  Creek,  N.  J., 
84 ;  removal  of  wrecks  from  Delaware  Bay  and  Biver,  removing  sunken  vessels  or 
craft  obstmcting  or  endangering  navigation,  survey  for  harbor  at  Atlantic  City,  N. 
J.,  United  States  commission  advisory  to  the  board  of  harbor  oonunissioners  of 
Philadelphia,  Pa.,  85;  examinations,  86. 

In  charge  of  Mr.  Wiujam  F.  Smith,  U.  S.  Agent— 

Maurice  Biver,  N.  J.,86;  Wilmington  Harbor,  Del.,  87:  ice-harbor  at  New  Castle, 
DeL,  88;  Duck  Creek,  DeL,  St.  Jones  Biver,  Del.,  89;  MispiUion  Creek,  Del.,  Broad- 
klin  Biver,  DeL,  90 ;  Indian  Biver,  Del.,  inland  water-way  from  Chincoteagae  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  91 ;  Susquehanna  Biver  above  and  b&- 
low  Havre  de  Qrace,  Md.,  92 ;  Chester  Biver  at  Kent  Island  Narrows,  Md.,  Corsica 
Creek,  Md.,  93 ;  Choptank  Biver,  Md.,  Nanticoke  Biver,  Del.,  94 ;  Broad  Creek,  Del., 
from  its  mouth  to  Laurel,  Wicomico  Biver,  Md.,  95;  Upper  Thoropghfare  between 
Deil's  Island  and  the  mainland,  Pocomoke Biver,  Md.,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  96 ;  examination  and  surveys,  97. 

In  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Patapsco  Biver  and  channel  to  Baltimore,  Md.,  97;  Annapolis  Harbor,  Md.,  96  j  re- 
building piers  at  Batterv  Island,  head  of  the  Chesapeake  Bay,  99 ;  James  Biver, 
Va.,  100;  removing  suuKen  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 101 ;  examination,  101. 

In  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers— 

Harbors  at  Washington  and  Qeorgetown,  D.  C,  101;  Potomac  Biver  at  Washington, 
D.  C,  102;  roconstruotion  of  Aqueduct  Bridge,  D.  C,  104;  bridge  across  the  East- 
em  Branch  of  the  Potomac  Biver,  D.  C,  Shenandoah  Biver,  West  Va.,  105. 

In  charge  op  Mr.  8.  T.  Abert,  U.  8.  Agent — 

Channel  at  Monnt  Vernon,  Va.,  Neabsco  Creek,  Va.,  106 ;  Breton  Bay,  Leonaidtown, 
Md.,  Nomini  Creek,  Va.,  107 ;  barb  »r  at  entrance  of  St.  Jerome's  Creek,  Md.^^Bap- 
pahannock Biver,  Va.^08 ;  Totusky  River,  Va.,  Urbana Creek,  Va.,  Mattaponi  Kiver, 
Va.,  109;  Pamunkey  River,  Va.,  York  River,  Va.,  110;  Chickahominy  Biver,  Va., 
Stannton  River,  Va.,  Ill ;  Dan  River,  between  M.adi8on,  N.  C,  and  Danville,  Va.. 
Boanoke  Biver,  N.  C,  112;  French  Broad  Biver,  N.  C,  113;  examinations  ana 
surveys,  114. 
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HiNicAN,  Corps  of  EnonmBS— 


Hifbor  at  Norfolk,  Vi^,  114;  approach  to  Norfolk  Harbor  and  the  United  States 
(Sorfolk)  navy-ymx^  l>etween  Lambert'8  Point  and  Fort  Norfolk,  Va.,  115;  Archer's 
Hope  River,  Va.,  Apponukttox  Biyer,  Va.,  117 ;  North  Landing  Riyer,  Va.  and  N.  C, 
Cnrritnck  Souod,  Coanjok  Bay,  and  North  River  Bar,  N.  C,  119:  Blaokwater 
Ktw,  Va.,  laO;  Nottoway  River.  Va.,  Meherrin  River,  N.  C,  121;  Edenton  Bay, 
S.  C,  1:^ ;  removing  sunken  vessels  or  craft  obstmoting  or  endangering  naviga- 
Qon,  123 ;  examinations  and  snrvey,  123. 


Is  CHASGY  OT  Ca^T.  ^W,  H.  Bezbt,  Corps  of  EK6DnEKR»— 


Harbor  and  New  Kiver,  N.  C,  throogh  Bogne  Sound,  New  River,  N.  C,  129; 
Black  Rlver«  N.  C,  130;  Cape  Fear  River,  N.  C,  131:  Tadkin  River,  N.  C,  133; 
Waecemaw  River,  8.  C,  134 ;  Great  Pee  Dee  River,  S.  C.^harbor  at  Georgetown.  8. 
C,  135;  l^inyavr  Bay,  S.  C,  Santee  River.  S.  C,  136;  Wateree  River,  8.  C,  137 ; 
C<mgaree  River,  8.  C,  138 ;  remoyin^  ennsen  vessels  or  oraft  obstmoting  or  en- 
dangering navigation,  139  ;  examinations  and  surveys,  139. 

br  CHARGS  ov  Col.  Q.  A.  Giixmorb,  Corps  of  ENOnnEXRS— 

Charleston  Harbor,  8.  C,  140;  Wapoo  Cnt,  8.  C,  141 ;  Ashley  River,  &  C,  142;  Edislo 
River,  8.  C,  143  ;  Salkahatchie  Kiver,  8.  C,  144 ;  Savannah  Harbor  and  River,  Ga., 
145;  Savaanab  River,  Ga.,  146;  Savannah  River,  above  Angnsta.  Oa.,  St.  An- 
ffiutine  Creek  (Thunderbolt  River),  Ga.,  Romerly  Marsh,  Ga.,  14b  ;  Altamsiia  River, 
Ga.,  149 ;  I>oboy  Bar,  Ga.,  150 ;  Brunswick  Harbor,  Ga..  151 ;  entrance  to  Cumber- 
land Sound,  Ga.  and  Fia.,  152 ;  inside  passage  between  Femandina  and  St.  Jdhn^u 
River,  Fla.,  153;  examination,  154. 

Is  CHAROK  OF  Capt.  Whjjam  M.  Black,  Corps  of  ENOnnEXRA— 

flaiBt  Jobn'e  River,  Fla.,  154 ;  Volusia  Bar,  Fla.,  155 ;  Upper  Saint  John's  River,  Fla., 
survey  of  entrance  to  harbor  of  Key  West,  Fla.,  156:  Caloosahatohie  River,  Fla., 
157;  Pease  River,  Fla.,  Manatee  River,  Fla^  158;  Tampa  Bay,  Fla.,  159;  With- 
laoooebee  River,  Fla.,  160;  harbor  at  Cedar  ILsys,  Fla.,  Snwanee  River,  Fla^  161 ; 
remoTing  sunken  vessels  or  craft  jpbstruoting  or  endai^^ering  navigation,  162 ;  ex- 
168.  ^ 


br  cHAKOK  OF  Capt.  R.  L.  Hoxn,  Corps  of  Ehoinkkrs— 

Apalaebicola  River,  Fla.  162 ;  Apalachicola  Bay,  Fla.,  163;  La  Granse  Bayoo,  Fla., 
Fenaaoola  Harbor,  Fla.,  164;  Choctawhatchee  Riyer,  Fla.  and  Ala.,  Eseambia 
and  Goneeoh  rivers,  Fla.  and  Ala.,  165 ;  Ooonee  River^  Ga.,  166;  Oomnlgee  River, 
Ga^,  Oostenaola  and  Coosa wattee  riven,  Ga.,  Flint  River,  Ga.,  167 :  Coosa  River, 
Ga.  and  Ala.,  166 :  Chattahoochee  River.  Ga.  and  Ala.,  Tallapoosa  River,  Ala.,  169 ; 
Gahawba  River,  Ala.,  Alabama  River,  Ala.,  170 ;  examination,  171. 


IM 


OF  Maj.  a.  N.  Damrxix,  Corps  of  Enoikkkbs— 


Mobile  Harbor,  Ala.,  171;  Black  Warrior  River,  6om  Tuscaloosa  to  DaniePs  Creek,  Ala., 
Warrior  River,  Ala.,  172;  Tombigbee  River,  firom  Fulton  to  Vienna,  173:  Tombig- 
bee  River,  below  Vienna,  Old  Town  Creek,  Miss.,  174 ;  Noxubee  River,  Miss.,  Pas- 
eagonla  River,  Miss.,  175 ;  harbor  at  Biloxi  Bav,  Miss.,  Pearl  River,  Miss.,  between 
E^nborxh  and  Carthage,  176 ;  Pearl  River,  Miss.,  from  Jackson  to  Carthage,  Pearl 
River,  luaa.,  below  Jackson,  177 ;  examination,  178. 

Isr  CHARGR  OF  Maj.  W.  H.  Hsusr,  Corps  of  Engixrkrs— 

Inspection  of  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  178:  Tehe- 
fnncte  River  and  Bogne  Falia,  La.,  179 :  Tangipahoa  River,  La..  IBO;  Tickfsw 
River,  La.,  Amite  River,  La.,  181 ;  Bayou  La  Fourche,  La.,  Bayou  Terrebonne,  La., 
182 :  Bayou  Black,  La.,  Bayou  TecMte,  La..  183 ;  connecting  Bayoo  Teche  with  Grand 
Lake  at  Charenton,  La..  Bayou  CourUbleau,  La.,  184 ;  Calcasieu  River  and  Paw, 
La.,  Bayou  Pierre,  Miss.,  185 ;  Sabine  River,  La.  and  Tex.,  Nechee  River,  Tex..  Iri6 ; 
Sabine  Pass,  Tex.,  187  ;  removal  of  sunken  vessels  or  oraft  obstructing  or  endanger- 
ing navigation,  188 ;  examinations  and  survey,  188. 


IV  CONTENTS. 

In  chargx  of  Maj.  O.  H.  Ernst,  Corps  of  Enginesrs— 

Entrance  to  Qalveston  Harbor,  Tex.,  ship-channel  in  Galveston  Bay,  Tex.,  Trinity 
Riyer,  Tex.,  189:  Buffalo  Bayoa,  Tex.,  190;  Mouth  of  Brazos  River,  Tex.,  Pass 
Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  Aransas  Pass  and  Bay,  np  to  Bookport  and 
Corpus  Christi,  Tex.,  191 ;  harbor  at  Brazos  Santiago,  Tex.«  protection  of  river- 
bank  at  Fort  Brown,  Tex.,  192 ;  examination,  193. 

WESTERN  RIVERS. 

In  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  193 ;  Cane  River  La.,  survey  of  Bayou  Pierre,  La.,  Cypress 
Bayou,  Tex.  and  La.,  194 ;  Leggy  Bayou,  Lake  Bistenau,  and  the  Dorcheat,  La., 
Ouachita  and  Black  Rivers,  Ark.,  and  Lia.,  Bayou  D'Arbonne,  La.,  195;  Bayou 
Bartholomew,  La.  and  Ark.  Bayou  Boeuf,  La.,  196 ;  Tensas  River  and  Bayou 
Macon,  La.,  197 ;  Big  Black  River.  Miss.,  Yazoo  River,  Miss.,  198 ;  Tchula  Lake, 
Miss.,  Yallabusha  River,  Miss.,  199 ;  Tallahatcbee  River,  Miss.,  Steele's  Bayou, 
Miss.,  Big  Sunflower  River,  Miss.,  200;  Big  Hatchie  River^  Tenn.,  201;  South 
Forked  Deer  River,  Tenn.,  water-gauges  on  the  Mississippi  River  and  its  principal 
tributaries,  202;  examinations,  203. 

In  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engineers— 

Red  River,  above  Fulton,  Ark.,  203;   Little  Red  Rlvor,  Ark.,  Saline  River,  Ark.,  re 
moving  obstructions  in  Arkansas  River,  Ark.,  204 ;  Arkansas  River.  Ark.,  205 ;  sur- 
vey of  Arkansas  River,  Ark.,  from  Little  Rock  to  its  mouth.  Petit  Jean  River,  Ark., 

•  206;  Fourche  River,  Ark.,  White  River.  Ark.,  iO? ;  Black  River,  Ark.  and  Mo.,  208; 
Saint  Francis  River,  Ark.,  L'Anguille  River,  Ark.,  209;  examinations,  210. 

In  charge  of  Maj.  A.  M.  Muxer,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers,  210 ;  Mississippi 
River  l^tween  the  Ohio  and  Illinois  rivers,  211 ;  Gasconade  River,  Mo.,  Osage  River, 
Mo.  and  Kans.,  214 ;  examination,  215. 

In  charge  of  Capt.  Clinton  B.  Sears,  Corps  of  Engineers— 

Missouri  River  from  Sioux  Cit^,  Iowa,  to  Fort  Benton,  Mont.,  215;  Yellowstone  River, 
Mont,  and  Dak.,  216 ;  examination,  217. 

In  charge  of  Capt.  E.  H.  Ruffner,  Corps  of  Engineers— 


ippi  River  between  the  Des  Moines  Rapids  and  the  mouth  of  the  niinois  River, 
217;  examination,  218. 

In  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers— 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  etc.,  Mississippi 
River,  from  Des  Moines  Rapids  to  mouth  of  the  Illinois  River,  218;  Mississippi 
River,  from  Saint  Paul  to  Des  Moines  Rapids,  Des  Moines  Rapids  Mississippi 
River,  219 ;  operating  and  care  of  Des  Moines  Rapids  Canal,  220 ;  dry  dock  at  Dee 
Mi^inee  Rapids  Canal,  removal  of  bar  in  Mississippi  River  opposite  Dubuque,  Iowa, 
221 ;  ice-harbor  at  Dubuque,  Iowa,  harbors  of  refuge  on  Lake  Pepin,  at  Lake  City, 
Minn.,  222;  harbors  of  refuge  on  Lake  Pepin,  at  Stockholm,  Wis.,  223. 

In  charge  of  Maj.  Charles  J.  Allen,  Coftps  of  Engineers— 

Preservation  of  the  Falls  of  St.  Anthony,  Minn.,  construction  of  lock  and  dam  on 
the  Mississippi  River  at  Meeker's  Island,  Minn.,  223;  Mississippi  River  above  the 
Falls  of  St.  Anthony,  Minn.,  reservoirs  at  headwaters  of  the  Mississippi  River, 
224 1  Chippewa  River,  Wis.,  225;  Chippewa  River  at  Yellow  Banks,  Wis.,  226;  St. 
Croix  River  below  Taylor's  Falls,  Minn,  and  Wis.,  Minnesota  River,  Minn.,  227; 
Red  River  of  the  North,  Minn,  and  Dak.,  228 ;  construction  of  lock  and  dam  at 
Qoose  Rapids,  Red  River  of  the  North,  Minn,  and  Dak.,  229;  examinations,  229. 

IM  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers— 

Tennessee  River,  230;  French  Broad  River,  Tenn.,  231;  Little  Tennessee  River, 
Tenn.,  Uiawassee  River,  Tenn., 232 ;  Clinch  River,  Tenn.,  Duck  River,  Tenn.,  Cum- 
berland Riv^er.  Tenn.  and  Ky.,  233 1  South  Fork  of  Cumberland  River,  Ky.,  Caney 
Fork  River,  Tenn.,  235 ;  examinations,  236. 


CONTENTS. 
ly  CHABGS  ov  Ljkut.  Coi^  Wm.  E.  IfKRRUx,  Corps  of  Ekginsxbs— 


dkM  RiTer,236;  oxMrmting  and  oareof  Davia  Island  Dam,  Ohio  River,  Monongahela 
RiT«r,  W.  Va.  and  Pa.,  238;  operating  and  care  of  lock  and  dam  No.  9,  Mononga- 
hela  River,  Alleelieiiy  River,  Pa.,  dam  at  Kerr's  Island,  Allegheny  River,  239;  ice- 
harbor  at  moatfi  of  Moakingom  River,  Ohio,  operating  and  care  of  the  looks  and 
dams  on  the  Mnekiiigam  River,  Ohio,  240 ;  harhor  of  refoffe  near  Cincinnati,  Ohio, 
Iwrbor  of  refdge  at  month  of  Great  Kanawha  River,  W.  Va..  Big  Sandv  River,  W. 
Ta.  and  Ky.,  241 ;  Oayandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  242 ; 
Backhannon  River,  W.  Ya.,  243;  examinations,  243. 

hr  CEAS6K  ow  Maj.  Amos  Sticknst,  Corps  of  Enoinxxbs— 

FkUaof  the  Oluo,  Ix>nisvUle,  Ky.^  244;  Indiana  Chute,  Falls  of  the  Ohio  River,  op- 
eratic and  care  of  the  Lonisville  and  Portland  Canal,  245 ;  Wabash  River,  Ind. 
and  DL,  246 ;  wnite  River,  Ind.,  Kentucky  River,  Ky.,  247 ;  operating  and  keeping 
in  repair  locks  and  dams  on  the  Kentucky  River,  Ky.,  improvement  of  Tradewater 
River,  Ky.,  ^48;  examinations,  249. 

Is  othKGM  OF  Ljkut.  Col.  William  P.  CRAiGHnXy  Cobps  of  ENonrxxiis— 

Gnat  KanawhA  River,  W.  Va.,  249 ;  Elk  River,  W.  Va.,  New  River  from  the  month 
of  Wilson^  in  Qrmyson  County,  Va.,  to  the  mouth  of  Greenhrier  River,  W.  Ya.,  251 ; 


LAKE  HARBORS  AND  RIVERS. 


hi  rwAHCTM  OF  Caft.  Jambs  B.  Quinn,  Corps  of  EKoimnss— 

Harbor  at  Dnlnth,  Minn.,  253 ;  harhor  at  Superior  Bav  and  St.  Louis  Bay,  Wis.,  254; 
barbor  at  A^^te  Bay,  Minn^  harhor  at  Grand  Marais,  Minn.,  255. 

Is  CHAB6K  OF  CaPT.  CHABLKS  E.  L.   B.  DaVIS,  CORPS  OF  ENOnTKXBS— 

iflUand  Harbor,  Wis.,  Ontonagon  Harhor,  Mich.,  256;  Eagle  Harbor,  Mioh.,  estab- 
lafament  and  maintenanee  oT harbor-lines  in  Portage  Lake,  Mioh.,  Marquette  Har- 
bor, Mich..  257 ;  harbor  of  refdze.  Grand  Marais,  Mich.,  258 ;  Manistique  Harbor, 
Ifich.,  Cedar  River  Harbor,  Mien.,  S^;  Menomonee  Harbor,  Mich,  and  Wis.,  Oconto 
Harbor,  Wia.,  260;  Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  261 ;  harbor 
of  refof^  at  «itrance  of  Sturgeon  Bay  Canal,  Wis.,  Ahnapee  Harbor,  Wis.,  262 ; 
Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  WisL,  263 ;  Manitowoc  ELarbor,  Wis., 
264;  Sheboygan  Harbor,  Wis.,  Port  Washington  Harbor,  Wis.,  265;  examination. 


If  chabgk  of  Caft.  W.  L.  Mabshalt,,  Corps  of  EKonfKKRs^ 

HartMir  of  refuge,  Milwaukee  Bay,  Wis.,  266 ;  Milwaukee  Harbor,  Wis.,  267 ;  Raeine 
Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  268;  Waukegau  Harbor,  IlL,  269 ;  Fox  and 
Wisconsin  rivers.  Wis.,  270. 

If  chabos  of  Maj.  Thos.  H.  Handbubt,  Corps  of  ENOiNKStts — 

Odeago  Harbor,  HI.,  272;  Calumet  Harbor,  IlL,  273;  Illinois  River,  HL,  274  ;  Cain- 
net  River,  HI.  and  Ind.,  275;  surveys  fbr  Hennepin  Canal,  276;  examinations  and 
sorrey,  277. 

If  chasof  of  Capt.  D.  W.  Lockwood,  Corps  of  Enoinkkbs— 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Ifich.,  2n ;  Frankfort  Harbor.  Mich., 
harbor  of  refuge  at  PorUge  Lake,  Mich.,  278;  Manistee  Harbor,  Mich.,  Lndmg- 
toD  Harbor,  ifioh,,  279;  Pentwater  Harbor,  Mich.,  White  River  Harbor,  Mich-, 
iSO;  Muskegon  Harbor.  Mich.,  Grand  Haven  Harbor,  Mich.,  281 ;  Grand  River, 
Mich.,  Black  Lake  Harbor,  Biich.,  282;  Saogatnck  Harbor,  Mich.,  South  Haven 
Harbor,  Mieh.,  283 ;  Saint  Joseph  Harbor,  Mioh.,  Michigan  City  Harbor,  Ind.,  284 ; 
fxaminatioiis,  286. 


VI  CONTENTS. 

In  chargx  of  Libut.  Col.  O.  M*  Pox,  Corps  of  Enoinksbs— 

St.  Mary's  Falls  Canal  and  Biver,  Mioh.,  286 ;  operating  and  oare  of  St.  Mary's  Falls 
Canal,  Mioh.,  Dry-dook  at  St.  Mary's  Falls  Canal,  Mich.,  Hav  Lake  Channel, 
St.  Mary's  Kiver,  Mich.,  287 ;  Harbor  at  Cheboygan,  Mich..  288 ;  Harbor  at  Thonder 
Bay,  Mich.,  Harbor  at  An  Sable,  Mioh.,  Saeinaw  Biver,  Mich.,  289 :  harbor  of  ref- 
uge at  Sand  Beach,  Lake  Huron,  Mich.,  2SS ;  steam-lanDoh  or  tng  tot  harbor  of  ref- 
uge at  Sand  Beach,  Lake  Huron.  Mich.,  ice-harbor  of  refuse  at  Belle  Biver,  Mich., 
St.  Clair  Flats  Canal,  Mich.,  291 :  opco^ting  and  oare  oi  St.  Clair  Flats  Canal, 
Mich.,  292 ;  Clinton  luver,  Mich.,  Detroit  Biyer,  Mich.,  293;  examinations  and  sur- 
vey, 294, 

Ik  chabgx  of  Maj.  L.  Coopbb  Ovxbhak,  Corps  of  Ekginbbrs— 

Monroe  Harbor,  Mich.,  294:  Toledo  Harbor,  Ohio,  295;  Port  Clinton  Harbor,  Ohio, 
Sandusky  City  Harbor,  Ohio,  297 ;  Sandusky  Biver,  Ohio,  Huron  Harbor,  Ohio, 
298 ;  Vennillion  Harbor,  Ohio,  Black  Biver  Harbor.  Ohio,  299 ;  Bocky  Biver,  Ohio, 
Cleveland  Harbor,  Ohio,  300 ;  Fairport  Harbor,  Ohio,  Ashtabula  Harbor,  Ohio,  302; 
Conneaut  Harbor,  Ohio,  303 ;  exanunatidns  ana  surveys,  303. 

In  charox  ofCapt.  F.  A.  Mahan,  Corps  of  Enginxxrs— 

Erie  Harbor,  Penn.,  Dunkirk  Harbor,  N.  T.,  304 ;  Buffalo  Harbor.  N.  Y.,  306:  Niag- 
ara Biver,  N.  T.,  Wilson  Harbor,  N.  T.,  306;  OlcottHarbor,  N.  Y.,  Oak  Orchard 
Harbor,  N.  Y.,  307. 

In  charox  of  Caft.  Carl  F.  Palfrkt,  Corps  of  Enoinxkrs— 

Charlotte  Harbor,  N.  Y.,  308 :  Pultneyville  Harbor,  N.  Y.,  Oieat  Sodus  Harbor,  N.  Y., 
309 ;  Little  Sodus  Harbor,  N.  Y.,  Oswego  Harbor,  N.  Y.,  310;  Sackett's  Harbor,  N. 
Y.,  312. 

In.  CHARGX  OF  Maj.  M.  B.  Adams,  Corps  of  Enoinxxrs — 

Ogdensburgh  Harbor,  N.  Y.,  312;  Grass  Biver  (at  Massena),  N.  Y.,  breakwater  at 
Souse's  Foint,  Lake  Champlain,  N.  Y.,  313;  Swanton  Harbor,  Vt.,  breakwater  at 
Gordon's  Landing,  Lake  Champlain,  Vt..  Plattsbun^h  Harbor,  N.  Y.,  314 ;  Burlington 
Harbor,  Vt.,  Otter  Creek,  Vt.,  315 ;  Ticonderoga  Biver,  N.  Y.,  Narrows  at  Lake 
Champlain,  N.  Y.  and  Vt.,  316;  ezaminatlons,  317. 

PACIFIC  COAST. 

In  chargx  of  Col.  G.  H.  Mxndxix,  Corps  of  Enoinxxrs— 

Oakland  Harbor,  Cal.,  317 ;  Bedwood  Harbor,  Cal.,  survey  of  San  Frandsco  Harbor. 
San  Pablo  and  Suisun  bays.  Straights  of  Carquinex,  and  months  of  Sacramento  ana 
San  Joaquin  rivers,  318 ;  removing  sunken  vessels  obstructing  or  endangering  nav- 
igation, 319. 

In  chargx  of  Maj.  W.  H.  H.  Bxntaurd,  Corps  of  Enginxxrs— 

Wilmington  Harbor,  Cal.,  319;  San  Diego  Harbor,  Cal.,  surveys  of  San  Diego  Harbor, 
Newport  Harbor,  and  San  Luis  Obispo  Harbor,  Cal.,  3'^ ;  survey,  320. 

In  chargx  of  Capt.  A.  H.  Patson,  Corps  of  Enginxxrs—  * 

Joaquin  Biver,  Stockton  and  Mormon  sloughs,  CaL,  Mokelumne  Biver,  Cal.,  321; 
Sacramento  and  Feather  rivers,  Cal.,  322^;  Petaluma  Creek,  Cal.,  Humboldt  Har- 
bor and  Bay,  CaL,  323;  Colorado  Biver,  Nov.,  Cal.,  and  Axis.,  324;  examination, 
324. 

In  chargx  of  Capt.  Charlxs  F.  Powxll,  Corps  of  Enginxxrs— 

Mouth  of  the  Coqnille  Biver,  Oregon :  eutrance  to  Coos  Bay,  Oregon,  325 ;  Umpqua 
Biver,  Oreeon,  entrance  to  Yaquina  Bay,  Oregon,  326 ;  month  of  the  Columbia  Biver, 
Oregon  ana  Wash.,  327;  construction  of  canal  at  the  Cascades,  Columbia  Biver,  Ore- 
gon and  Wash.,  Chehalis  Biver,  Wash.,  328;  Skagit,  Steilaquamish,  Nootsack,  Snoho- 
mish, and  Snoqualmie  rivers.  Wash.,  gauging  waters  of  the  Columbia  Biver  and 
principal  tributaries,  Oregon  and  Wash.,  S29 ;  examinations  and  surveys.  330. 


b  CKASGK  OT  Uaj.  W.  A-  Joma,  Cobps  or  EMQnnxB»— 

MombU  kiid  Lover  WUlunette  riyen,  below  Portiiuid,  Oc^on,  Dpper  WUlametM 

Urer,  Oi«goii,  331 ;  Upper  ColambU  and  Snake  rirers,  Oregon  andWeah.,  Lover 

CbHwator  Rirer,  Id*bo,  332 ;  Cowlitz  Biver,  Wash.,  333. 

EXIUINATIONS,   BUBVET8,    AND  CONTINGEKCIES  OF  RIVEBfi  AND  HAK- 


W8CBLLANEODS. 
b  cHASQB  or  1£aj.  O.  J.  Ltdkcxks,  Cokps  of  Emodikkxa— 
VHhiDgton  A.<}aedaet,  333 ;  Increaaing  the  wat«r  anppl;  of  the  dtj  of  WaaUngtsB, 
S4;  ecectioaof  fiah-wafi  at  the  Great  Falls  of  the  Potomac,  33Bw 

ticnAKOB  or  Cou  Jobn  M.  Wiuon,  U.  S.  A.— 

bBRDremrat  >ndcai«orPiiblioBiiildinK8aiidOn>nDda  id  the  DWdotof  ColofflUk, 

BBIDOINO  NAVIGABLE  WATEBS  OF  THE  UNITED  STATES. 

bidfe  of  tli«  Kentnokj  and  Ohio  Bridge  Conpanj  acroMtbe  OUo  RiTer  betwM* 
QiKinnati,  Ohio,  and  Codington,  K7.,  bridge  of  the  Staten  bland  fiapid  Itanait 
CanpanT  ftcroai  Arthnr Kill,  Staten  bland  Sonnd,  337:  eharaeto',  ete.^  of  bridge 
(d  be  oonatraoted  aeron  the  lIualaBippi  Biver  at  Siiint  Lonia,  Ho.,  gnidmc  dike  at 
tke  bridee  of  the  Pittaburgb  and  Lake  Erie  Bailroad  aeroM  the  Obio  EiveT  at 
BeaTer,  P».,  338 :  bridge  acroea  tb»  Willamette  Birer  at  or  ne«r  the  eitjof  Pott- 
bu),  Orngon,  railway  bridge  acrotB  Bed  Biver  at  Shreveport,  Lm.,  Inidfe  aenNi  tbm 
WlUamette  Biver  at  Falem,  Oregon,  339;  parcbaae  and  reoonatnwtiiiii  of  Aqoedoet 
Bridge,  Oeorgotowu,  D.  C,  bridge  aeiOM  the  Earteni  Branch  of  the  Fotonwc  RiT«r, 
D.  C,  340. 
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Improvkhents. — Lahec  Channel,  Me..  436 ;  Moose-a-bec Bar,  Me., 438 ;  Narr^nagns 
River,  Me.,  441:  Bangor  Harbor  ana  Penobscot  River,  Me.,  442;  Belfast  Harbor, 
Me.,  445 ;  Rockland  Harbor,  Me.,  446 ;  Portland  Harbor,  Me.,  448 ;  channel  in  Back 
Cove,  Portland,  Me.,  451 ;  breakwater  at  mouth  of  Saco  River,  Me.,  453;  Saco  River, 
Me.2455 ;  Kennebonk  River,  Me.,  461 ;  York  Harbor,  Me.,  462 ;  Portsmouth  Harbor, 
N.  H.,  463;  Cocheco  River,  N.  H.,466;  harbor  of  refoge  at  Little  Harbor,  N.  H., 
468. 

Examinahoks  and  survxts.— Big  Rapids  of  St  John's  River,  Me.,  471 ;  St.  George's 
River,  Me.,  fit>m  Warren  to  Thomaston,  473 ;  Matinicns  Isle,  Me.,  with  a  view  to  a 
harbor  of  refuge,  475 ;  St.  Croix  River,  Me.,  from  Feny  Point  Bridget  at  Calais,  to 
Breakwater  Ledge,  477 ;  Bar  Harbor,  Me.,  with  the  view  to  estabfisniDg  a  break- 
water and  deepeniDff  the  waters  of  said  harbor,  and  especially  the  channel  between 
Rodick's  Island  and  Monnt  Desert  Island,  481 ;  Bellamy  River,  N.  EL,  484. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

IliPR6yEMBNT8. — Newbnryx>ort  Harbor,  Mass.,  489:  Merrimao  River,  Mass.,  493; 
Ipswich  River,  Mass.,  495 ;  harbor  of  refage,  Sanay  Bay,  Cape  Ann,  Mass.,  497 ; 
Gloncester  Harbor,  Mass.,  500:  Lynn  Harbor,  Mass.,  508 ;  Boston  Harbor,  Mass., 
611;  Maiden  River,  Mass.,  520;  Hingham  Harbor,  Mass.,  520;  Scitnate  Harbor, 
Mass.,  522;  Plymouth  Harbor,  Mass.,  525;  Piovincetown  Harbor,  Mass.,  528. 

APPENDIX  C. 
REPORT  OF  MAJ.  WM.  R.  LIYERMORE,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refnge  at  Hyannis,  Mass.,  532 ;  harbor  of  refoge  at 
Nantucket,  Mass.,  534;  Wood's  Holl  Harbor,  Mass.,  537;  Wareham  Harbor,  Mass., 
540;  Westport  Harbor,  Mass.,  543 ;  Taunton  River,  Mass.,  544  ;  Warren  River,  R. 
I.,  547 ;  Pawtncket  River,  R.  I.,  548 :  Providence  River  and  Narragansett  Bay,  R, 
I.,  550;  removal  of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  553;  Newport 
Harbor,  R.  I.,  554;  harbor  of  refnge  at  Block  Island,  R.  I.,  558;  Little  NarrM^an- 
settBay,  R.  I.  and  Conn.,  561 ;  harbor  of  refnge  at  Stonington,  Conn.,  562;  Paw- 
oatnok  River,  R.  I.  and  Conn.,  565. 

Examinations  and  Surveys.— Falmonth  Harbor,  Mass.,  567;  Cottage  City  Harbor, 
Mass.,  568 ;  Menemsha  Harbor,  Mass.,  569 ;  Little  Narragansett  Bay,  entrance  to  the 
wharves  at  Watch  Hill,  R.  I.,  571 ;  Vineyard  Haven  H^bor,  Mass.,  572. 


C?ONTENT8.  IX 

APPENDIX  D. 
REPOBT  OP  LIEUT.  COL,  D.  C.  HOUSTON,  CORPS  OP  ENGINEERS. 

Imfrovkmknts. — ^Thames  River,  Conn.,  582;  New  London  Harbor,  Conn.,  565;  Con- 
Decticnt  River,  Maas.  and  Conn.,  587  ;  Clinton  Harbor  Conn.,  596;  New  Haven  Har- 
bor, Conn.,  597;  Breakwater  at  New  Haven,  Conu.,  602;  Milfonl  Harbor,  Conn., 
(S04;  Hoaaatonic  River,  Conn.,  606;  Bridgeport  Harbor,  Conn.,  GIO;  Black  Rock 
Hirbor,  Conn.,  613:  Sonthport  Harbor,  Conn.,  615;  Norwalk  Harbor,  Conn.,  616; 
Stamford  Harbor,  Conn^  618 ;  Port  Chester  Harbor,  N.  Y.,  620 ;  Mamaroneck  Har- 
bor, N.  Yy  622:  £cho  Harbor.  New  Rochelle,  N.  Y.,  624 ;  New  Rochelle  Harbor,  N. 
T.,  626;  East  Chester  Creek,  N.  Y.,  628 :  Greenport  Harbor,  N.  Y.,  630 ;  Port  Jefier- 
•OD  Harbor,  N.  Y.,  632 ;  Flushing  Bay,  N.  Y.,  634 ;  Removing  snnken  vessels  or  craft 
obstmoting  or  endangering  navigation,  636. 

Examinations.— Peters  Neck  Bay^  N.  Y.,  637 ;  Five-MUe  River  Harbon  Conn.,  639 ; 
Dude  Island  Harbor,  Conn.,  on  Liong  Island  Sonnd,  641 ;  Glen  Cove  Harbor,  N.  Y., 
MS. 

APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  WALTER  McFARLAND,  CORPS  OF  ENGINEERS. 

IimovKiaBirrs. — Hudson  River,  N.  Y.,  650 ;  Harbor  of  Sangerties,  N..Y.,  660;  Harbor 
at  Rondont,  N.  Y.,  663:  Harlem  River,  N.  Y.,  665;  Removing  obstructions  in  the 
East  River  and  at  Hell  Gate,  N.  Y.,  689;  Newtown  Creek,  N.  Y.,  699;  Buttermilk 
Channel,  N.  Y.,  703 ;  Gowanns  Bay,  N.  Y.,  709 ;  New  York  Harbor,  717 ;  Sheepshead 
Bay,  N.  Y.,  734 ;  Canarsie  Bay,  N.  Y^  737 ;  Sompawanns  Inlet,  N.  Y.,  740 ;  Channel 
between  Staten  Island  and  N.  J.,  743 ;  Raritan  Bay,  N.  J.,  749. 

Examinations. — Channel  between  Jamica  Bay  and  Rookaway  Inlet,  N.  Y.,  754 : 
East  River,  with  a  view  to  the  removal  of  a  lease  of  rooks  situated  between  500  and 
600  feet  m>m  the  foot  of  Tenth  and  Eleventn  streets,  in  the  city  of  N.  Y.,  758 ; 
Patchogne  River,  N.  Y.,  759. 

APPENDIX  F. 
REPORT  OF  LIEUT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

IMFBOYKMSNTB.—Passaic  River,  N.  J.,  763;  Elizabeth  River,  N.  J.,  768;  Rah  way 
River,  N.  J.,  769 ;  Woodbridge  Creek,  N.  J.,  770 ;  Raritan  River,  N.  J.,  771 ;  South 
River,  N.  J.,  773;  Cheeeequakes  Creek,  N.  J.,  775;  Key  port  Harbor,  N.  J.,  776; 
Mattawan  Creek,  N.  J.,  777;  Shrewsbury  River,  N.  J.,  77ti;  Manasqnan  River,  N. 
J.,  782. 

APPENDIX  G. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Imfrotemknts. — Delaware  River,  Pa.,  N.  J.,  786 ;  Frankford  Creek,  Pa.,  799 ;  Schuyl- 
kiU  River,  Pa.,  600;  Ice-harbor  at  Marcus  Hook,  Pa.,  802;  Ice- harbor  at  the  head 
of  Delaware  Bay,  Del.,  804 ;  Construction  of  iron  pier  in  Delaware  Bay,  near  Lewes, 
Del.,  804 ;  Harbor  at  Delaware  Breakwater,  Del.,  805;  Rancocas  River,  N.  J.,807 ; 
Woodbury  Creek,  N.  J.,  808;  Mantua  Creek,  N.  J., 809;  Raccoon  River,  N.  J.,  810; 
Salem  River,  N.  J.,  811 ;  Cohansey  Creek,  N.  J.,  812 ;  removal  of  wrecks  from  Del- 
aware Bay  and  River,  813;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
cering  navigation,  814 ;  survey  for  harbor  at  Atlantic  City,  N.  J.,  814  ;  United  States 
Commission  advisory  to  the  board  of  harbor  commissioners  of  Philadelphia,  Pa., 
830. 

EZjUONations. — Channel  back  of  Brisantine  Beach,  between  Absecon  and  Brigan- 
tine  Inlets,  N.  J.,  821 ;  Darby  Creek,Ta.,  822. 
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APPENDIX  EL 

BEPOBT  OF  MB.  WM.  F.  SMITH,  U.  S.  AGENl*. 

iMPROYXMEifTS.— Maurice  Riyer,  N.  J.,  826;  Wilmington  Harbor,  Del.,  827;  ioe- 
harbor  at  New  Castle,  Del.,  8^ :  Dnck  Creek,  Del.,  St  Jones  Biver,  DeL,  831 ; 
Biispillion  Creek,  Del.,  833;  Broadkiln  Biver,  Del.,  834 ;  Indian  Biver,  Del.,  835;  in- 
land water-way  from  Chinooteagne  Bay.  Va.,  to  Delaware  Bay,  at  or  near  Lewes, 
Del.,  836 :  Sosqaehanna  Biver  above  and  below  Havre  de  Qrace,  Md.,  636 ;  Chester 
Biver  at  Kent  Island  Narrows,  Md.,  838 ;  Corsica  Creek, 'Md.,  838 ;  Cboptank  Biver, 
Md.,  840 ;  Nanticoke  Biver,  Del.,  842 ;  Broad  Creek,  Del.,  from  its  month  to  Laurel, 
843 ;  Wicomico  Biver,  Md.,  844 ;  Upper  Thoronghfare  between  Dell's  Island  and  the 
mainland,  Md.,846;  Pocomoke  Biver,  Md.,  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  847. 

EXAMINATIOKS  AND  8X7RVET8.— Dnck  Creek,  Del.,  847;  Cambridge  Harbor,  Md«, 
851 ;  Fairlee  Creek,  Md.,  854. 

APPBiroiX  L 

BEPOBT  OF  COL.  W^JiIAM  P.  CBAIGHILL,  COBPS  OF  ENGINEEBS. 

IMPROYBMIBNTS. — Patapsco  Blvcr  and  channel  to  Baltimore,  Md.,  860;  Annapolis 
Harbor,  Md.,  863 ;  rebnUding  piers  at  Battery  Island,  head  of  the  Chesapeake  Bay, 
864 ;  James  Biver,  ya.^867 ;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  879. 

EXAIOMATION.— For  widening  the  channel  of  Baltimore  Harbor  to  600  feet,  860. 

APPBKDES:  J. 

BEPOBT  OF  LIEUT.  COL.  P.  C.  HAINS,  COBPS  OF  ENGINEEBS. 

IMPBOYXMXMTS.— Harbors  at  Washington  and  Geomtown,  D.  C,  883;  Potomac 
Biver  at  Washington,  D.  C,  884;  reconstruction  of  Aqueduct  Bridge,  D.  C,  896: 
bridge  across  the  Eastern  Branch  of  the  Potomac  Biver,  D.  C,  911;  Shenandoah 
Biver,  W.  Va.,  925. 

APPENDIX  K. 

BEPOBT  OF  MB.  S.  T.  ABEBT,  U.  S.  AGENT. 

IiiPROYXMSMTS. — Channel  at  Mount  Vernon,  Va.,  927:  Neabsoo  Creek,  Va.,  928; 
Breton  Bay,  Leonardtown,  Md.,  929 ;  Nomini  Creek,  Va.,  932 ;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  933;  Bappahannock  Biver,  Va.,  935;  Totusky  Biver, 
Va.,  938 ;  Urbana  Creek.  Va.,  939 ;  Mattaponi  Biver,  Va.,  940 ;  Pamunky  Biver,  Va. , 
942;  York  Biver,  Va.,  944;  Chickahominy  Biver,  Va.,  947  *,  Staunton  Biver,  Va., 
950  and  951 ;  Dan  Biver,  between  Madison,  N.  C,  and  Danville,  Va.,  953 ;  Boanoke 
Biver,  N.  C,  955 ;  French  Broad  Biver,  N.  C,  958. 

EXAMiNATiOKS  AND  SXTRVXTB.— Mattox  Creek,  Va.,  959 ;  Boanoke  Biver,  from  Clarks- 
ville,  Va.,  to  Eaton  Falls,  N.  C,  960;  Hunter's  Creek,  Va.,  968. 

PART     II. 

APPENDIX  L. 

BEPOBT  OF  CAPT.  F.  A.  HINMAN,  COBPS  OF  ENGINEEBS. 

IMPROVEMBNTB.— Harbor  at  Norfolk,  Va.,  963;  approach  to  Norfolk  Harbor  and  the 
United  Slates  (Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk, 
Va.,  969;  Archer's  Hope  Biver,  Va.,  977  ;  Appomattox  Biver,  Va.,  978 :  North  Land- 
ing Biver,  Va.  andN.  C,  Ud4;  Currituck  Sound,  Coanjok  Bay,  and  North  Biver 
Bar,  N.  C.,986:  Blackwater  Biver,  Va.,98r;  Nottoway  Biver,  Va.,  988;  Meherrin 
Biver.  N.  C.,  Eaenton  Bay,  N.  C,  989 ;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  990. 

Examinations  and  survey.— Alligator  Biver,  N.  C,  991 ;  Nansemond  Biver,  Va., 
995. 
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APPENDIX  M. 
REPOBT  OP  CAPT,  WILLIAM  H.  BIXBT,  COBPS  OP  ENGINEERS. 

Ufbovkmsmts. — ^Pamlioo  and  Tar  rivere,  N.  C,  1010;  Contentnia  Creek,  N.  C, 
1013;  Trent  iU^er,  N.  C,  1016;  Nease  River,  N.  C,  1020;  inland  water-way  be- 
tween New  Berne  and  Beaufort,  N.  C,  1026;  harbor  at  Beanfort,  N.  C,  1030;  in- 
Und  water- way  between  Beanfort  Harbor  and  New  River,  N.  C,  throngh  Bogne 
Sound,  1037 ;  New  River,  N.  C,  1039:  Black  River,  N.  C,  1042;  Cape  Fear  River, 
N.C.,  1044;  Tadkin  River,  N.  C,  1061;  Wacoemaw  River,  S.  C.,  1065;  Great  Pee 
Dee  River,  8.  C,  1070;  harbor  at  Georgetown,  S.  C,  1074;  Winyaw  Bay,  S.  C, 


1078;  Santee  River,  a  C,  1081;  Wateree  River,  S.  C,  1089;  Congaree  River,  S. 
C^  1093;  removing  ennken  vesselB  or  craft  obetmcting  or  endangering  navigation, 
1097. 
ExisoHATiONS  Ain>  BURTET8.— Lockwood  PoUy  Rlvcr,  N.  C,  1099;  Lnmber  River, 
N.C.,  1102;  Mingo  Creek,  a  C,  1106;  Clark's  Creek,  S.  C,  1109;  Little  Pee  Dee 
Riyer,  8.  C,  1111 ;  Alligator  River  and  other  waters  connecting  Santee  River  and 
Boll's  Bay,  8.  C,  1114. 

APPENDIX  N. 

REPORT  OF  COL.  Q.  A.  GILLMORE,  CORPS  OF  ENGINEERS. 

iMPBOVSKMinrs. — Charleston  Harbor,  8.  C,  1125 ;  Wappoo  Cnt,  S.  C,  1138 ;  Ashley 
River.  8.  C,  1141;  Edisto  River,  8.  C,  1143;  Salkahatchie  River,  8.  €.,  1146;  Sa- 
Tannah  Harbor  and  River,  Ga.,  1150;  Siavannah  River,  Ga.,  1165;  Savannah  River, 
above  Angoata,  Ga.,  1172:  St.  Angastine  Creek  (Thunderbolt  River),  Ga.,  1174 
Romerly  Manh.  Ga.,  1174:  Altamaha  River,  Ga.,  1176;  Dobpy  Bar,  Ga.,  1179 
Bronswick  Haroor,  Ga.,  1184;  entrance  to  Cumberland  Sound,  Ga.  and  Fla.,  1191 
inside  passage  between  Femandina  and  St.  John's  River,  Fla.,  1199. 

Examhtation. — From  Doboy  Island  to  Doboy  Bay,  Ga.,  1199. 

APPENDIX  O. 

REPOBT  OF  CAPT.  WM.  M.  BLACK,  CORPS  OF  ENGINEERS. 

I]CPBOVKiaDrT8.~St.  John's  River,  Iila.,  1207;  Volusia  Bar,  Fla.,  1S16;  Upper  St. 
John's  River,  Fla.,  1219;  Survey  of  entrance  to  harbor  of  Key  West,  Fla.,  1221; 
Caloosahatchie  River.  Fla.,  1235;  Pease  River,  Fla.,  1237;  Manatee  River,  Fla., 
1239;  Tampa  Bay,  Fla.,  1243;  Withlacoochee  River,  Fla.,  1248;  HarbCr  at  Cedar 
Keys,  Fla.,  1251 ;  Suwanee  River,  Fla.,  1253 ;  Removing  sunken  vessels  or  craft 
obtf^rooting  or  endiwgering  navigation,  1256. 

ExAMiNATiOKS. — Tampa  Bay,  Fla.,  including  Hillsborough  River  up  to  the  city  ot 
Tampa,  1257;  Charlotte  Harbor,  inclndiuflr  San  Carlos  Bav,  Fla.,  1258;  Clearwater 
Harbor,  including  Anclote  and  St.  Joseph's  bays  and  the  Narrows  into  Boca  Ciega 
Bay,  Fla..  1259;  Wakulla  River,  Fla.,  from  its  mouth  to  Wakulla  Springs,  1260; 
Channel  nom  Haolover,  on  Indian  River,  to  Gilbert's  Bar,  Fla.,  1261. 

APPENDIX  P. 
REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

iMPBOTKicxim.— Apalachicola  River,  Fla.,  1263 ;  Apalachicola  Bay,  Fla..  1265 ;  La 
Grange  Bayon,  Fla.,  1268;  Pensacola  Harbor,  Fla.,  1269;  Choctawhatcnee  River, 
Fla,  and  Ala.,  1271;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1273;  Oconee 
River,  Ga.,  127i;  Ocmulgee  River,  Ga.,  1276;  Oostenaula  and  Coosawattee  rivers, 
Ga,  Flint  River,  Ga.,  U78;  Coosa  River,  Ga.  and  Ala.,  1281;  Chattahoochee 
River,  Ga.  and  Ala.,  1283;  Tallapoosa  River,  Ala.,  1285;  Cahawba  River,  Ala, 
1267;  Alabama  River,  Ala.,  1288. 

Examination. — Flint  River,  Ga,  from  Montezuma  to  Old  Agency,  1290. 
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APPENDIX  Q. 

BEPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements.— Mobile  Harbor,  Ala.,  12d3  {  Black  Warrior  River,  fix>m  Tuscalooaa 
to  Daniers  Creek,  Ala.,  1299;  Warrior  River,  AJa^^  1322;  Tombigbee  River,  from 
Fnlton  to  Vieima,  1324 ;  Tombigbee  River,  below  Vienna,  1327 ;  Old  Town  Creek, 
Miss.,  1327;  Noxnbee  River,  Miss.,  1328;  Pascagonla  River,  Miss.,  1330;  Harbor  at 
Biloxi  Bay,  Miss.,  1333;  Pearl  River,  Miss.,  between  Edinburgh  and  Carthage,  1334; 
Pearl  River,  Miss.,  from  Jackson  to  Carthage,  1336;  Pearl  River,  Miss.,  below  Jack- 
son, 1339. 

Examination. —Noxnbee  River,  Miss.,  to  ascertain  whether  it  can  be  made  oontin- 
nonsly  navigable  by  a  system  of  locks  and  dams,  or  otherwise,  1343. 

APPENDIX  B. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 
iBspection-improvement  at  the  South  Pass  of  the  Mississippi  River 1, 345 

APPENDIX  S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

IMPROYEMBNTS.— Tchefnncte  River  and  Bogne  Falia,  La.,  1358;  Tangipahoa  River, 
La.,  1361 ;  Tickfaw  River,  La.,  1362 ;  Amite  Kiver,  La.,  1364 ;  Bayon  La  Fonrche,  La., 
1365;  Bayon  Terrebonne,  La.,  1367:  Bayon  Black,  La.,  1368;  Bayon  Teche,  La,, 
1370;  Connecting  Bayon  Teche  witn  Grand  Lake  at  Charenton,  La.,  1374 ;  Bayon 
Conrtablean,  La.,  1375;  Calcasien  River  and  Pass,  La.,  1378;  Bayon  Pierre,  Miss., 
1382 ;  Sabine  River,  La.  and  Tex.,  1383 ;  Neches  River,  Tex.,  1384 ;  Sabine  Pass, 
Tex.,  1385 ;  Removal  of  sunken  vessels  or  craft  obstracting  or  endangering  navi- 
gation, 1392. 

Examinations  and  bur  vet.— Bayon  Ronge,  La.,  1393;  BayoD  Terrebonne,  La., 
from  Honma  to  Thibodeanx,  Vb6 ;  Bayon  YermiUion,  La.,  to  seen  re  navigation 
from  Abbeville  to  the  railroad  bridge  of  the  Louisiana  and  Texas  Railroad,  1398 ; 
Month  of  Calcasien  River  and  of  Calcasien  Pass,  La.,  1402 ;  Mouth  of  Bayou  Plaque- 
mine,  with  a  view  to  its  connection  with  the  Mississippi  River  by  locks :  also 
Bayou  Plaquemine'and  other  connecting  streams,  to  form  the  best  foute  to  Grand 
Lake,  La.,  1405. 

APPENDIX  T. 

REPORT  OF  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Improvements.— Entrance  to  Galveston  Harbor,  Tex.,  1415 ;  ship  channel  in  Galves- 
ton Bay,  Tex.,  1417  ;  Trinity  River,  Tex.,  14'21 ;  Buffalo  Bayou,  Tex.,  1423 ;  mouth 
of  Brazos  River,  Tex.,  1427 ;  Pass  Cavalio  Inlet  to  Matagorda  Bay,  Tex.,  1429 ; 
Aransas  Pass  and  Bay,  up  to  Rockport  and  Corpus  Christi,  Tex.,  1431 ;  harbor  at 
Brazos  Santiago,  Tex.,  1433 ;  protection  of  river  bank  at  Fort  Brown,  Tex.,  1434. 

Examination. — Cedar  Bayou,  Tex.,  where  it  empties  into  Galveston  Bay,  1435. 

APPENDIX  U. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERa 

Improvements. — Red  River,  La.  and  Ark.,  1440;  Cane  River,  La.,  1452;  snrvey  of 
Bayou  Pierre,  La.,  Cypress  Bayou,  Tex.  and  La.,  1453 ;  Lo^gy  Bayou,  Lake  Bis- 
tineau,  and  the  Dorcheat,La.,  1454 ;  Oaachita  and  Black  rivers.  Ark.  and  La.,  1455 ; 
Bayou  D'Arbonne,  La.,  1458;  Bayou  Bartholomew,  La.  and  Ark.,  1459;  Bayon 
Boeuf,  La.,  1461 ;  Tensas  River  and  Bayou  Macon,  La.,  1463 ;  Big  Black  River,  Miss., 
1465 ;  Yazoo  River,  Miss.,  1467 ;  Tchula  Lake,  Miss.,  1471 ;  Yallabusha  River,  Miss., 
1473  ;  Tallahatchee  River,  Miss.,  1474  ;  Steele's  Bayou,  Miss.,  1476;  Big  Sunflower 
River,  Miss.,  1477;  Big  Hatchie  River,  Tenn.,  1479;  South  Forked  Deer  River, 
Tenn.,  1488;  water-gauges  on  tiie  Mississippi  River  and  its  principal  tributaries, 
1485. 
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EXAMIHATIOKS. — Onacliita  River,  La.,  from  Camden  to  mouth,  with  a  slackwater 
UTi^tioD,  1487;  Comay  River,  La.,  Dugdemona  River,  La.,  1489;  the  lakes  con- 
swtmff  witb  Red  River  between  Shreveport,  La.,  and  Fulton,  Ark.,  also  Clear 
Like,  Black  Bayou,  Red  Bayou,  Black  Lake,  and  Kelly  Bayou,  to  re-open  naviga- 
ble eommnnication  between  those  streams  and  Red  River,  La.,  1490 ;  Cypress  Bayou 
U.,  North  Fork  of  Forked  Deer  River  below  Dyersburgh,  Tenn.,  1494;  Ouachita 
BiTer  above  Camden,  Ark.,  1495;  Cassity  Bayou,  Miss.,  Bayous  Rondeway  and  Vi- 
dal,  La.,  1497 ;  Little  River,  La.,  1498. 

APPENDIX  V. 
REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Impbovxmskts. — Red  River  above  Fulton,  Ark.,  1502;  Little  Red  River,  Ark.,  1503; 

Siline  River,  Ark.,  1505;  removing  obstructions  in  Arkansas  River,  Ark.,  1506; 

Arkansas  River,  Ark.,  1510^  survey  of  Arkansas  River,  Ark.,  from  Little  Rock  to 

its  mouth,  1528;  Petit  Jean  River,  Ark.,  1529;  Fourche  River,  Ark.,  1531 ;  White 

BiTer,  Ark.,  1534  ;  Black  River,  Ark.  and  Mo.,  1537 ;  St.  Francis  River,  Ark.,  1539 ; 

UAnguille  Rirer,  Ark.,  1543. 
EzjjOKATiONS. — ^Little  River,  Ark.,  1545;  Saline  River,  Ark.,  1546;  Cache  River, 

Ark.,  1547;  Little  River,  Mo.,  from  HomersvUle  to  its  junction  with  the  St. 

Francis  River,  1548;  St.  Francis  River,  firomQreenviUe,  Mo.,  to  the  Arkansas  State 

line,  1549. 

APPENDIX  W. 
REPORT  OF  MAJ.  A  M.  MILLER,  CORPS  OF  ENGINifERS. 

IxpSOVSHENTS. — Removinff  snags  and  wrecks  from  the  Mississippi  and  Missouri 
rivers,  1553 ;  Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1556 ;  Qasco- 
naUe  River,  Mo.,  1590;  Osage  River,  Mo.  aud  Kans.,  1591. 

Examination. — -Osage  River  from  its  mouth  to  Osceola,  with  a  view  to  movable 
locks  and  dams,  or  other  methods  of  improvement,  1593. 

APPENDIX  X. 
REPORT  OF  CAPT.  C.  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improyxmknts. — Missouri-River,  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  1597 ; 

Yellowstone  River,  Mont,  and  Dak.,  1601. 
ExAMiKATiON. — James  (Dakota)  River,  Dak.,  1603. 

APPENDIX  Y. 
REPORT  OF  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Impboyxment. — Biississippi  River,  between  the  Des  Moines  Rapids  and  the  month  of 

the  Illinois  River,  1607. 
EZAMIHATION. — Bars  in  Hamburg  Bay,  HI.,  1616. 

APPENDIX  Z. 
REPORT  OF  MAJ.  A  MACKENZIE,  CORPS  OF  ENGINEERS. 

iMpROVKJOorrs. — Upper  Mississippi  River,  operations  of  snag  boats  and  dredge  boats, 
etc.,  1617 ;  Mississippi  River,  from  Des  Moines  Rapids  to  mouth  of  the  Illinois  River, 
1623 ;  Mississippi  River,  from  Saint  Paul  to  Des  Moines  Rapids,  1623 ;  Des  Moines 
Rapids,  Mississippi  River,  1639 ;  operating  and  caro  of  Des  Moines  Rapids  Canal^ 
1644 ;  dry-dock  at  Des  Moines  Rapids  Canal,  1651 ;  removal  of  bar  in  Mississippi 
River,  opposite  Dabuque,  Iowa,  1653 ;  ice  harbor  at  Dubuque,  Iowa,  1656 ;  harbors 
of  refuge  on  Lake  P^pipt  ^t  Eake  City,  Minn.,  1657 ;  Harbors  of  reftige  on  Lake 
Pqiin,  at  Stockholm^  Wis.,  1658. 
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APPENDIX  A  A. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — ^Preserration  of  the  Falls  of  St.  Anthony,  Minn.,  1660 ;  oonstmo- 
tion  of  lock  and  dam  on  the  Misdasippi  River  at  Meeker's  Island,  Minn.,  1663 ;  Mis- 
sissippi River,  above  the  Falls  of  et.  Anthony,  Biinn.,  1664;  reservoirs  at  head- 
waters of  the  Mississippi  River,  1666:  Chippewa  River,  Wis.,  1699:  Chippewa  River 
at  Yellow  Banks,  Wis.,  1703:  St.  Croix  River,  below  Taylor's  Falls,  Minn,  and 
Wis.,  1705;  Minnesota  River,  Minn.,  1710 ;  Red  River  of  the  North,  Minn,  and  Dak., 
1712 :  constmction  of  look  and  dam  at  Goose  Rapids,  Red  River  of  the  North,  Minn, 
and  Dak.,  1721. 

Examinations.— Harbor  at  Hudson,  Lake  St.  Croix,  Wis.,  1723 ;  Red  Lake  River, 
from  Grand  Forks  to  Red  Lake,  Minn.,  1724 ;  causes  of  the  extraordinaiy  overflows 
of  the  Chipx>ewa  River,  Wis.,  and  what  means,  if  any,  can  be  adopted  to  prevent 
their  reonrrenoe,  1726;  Red  Kiver  of  the  North,  Minn.,  from  Moorehead  to  Fergns 
Falls,  1733. 

PART   III. 

APPENDIX  B  B. 
REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

• 

IMPROVEMSNTS. — Tennessee  River,  1737 ;  French  Broad  River,  Tenn.,  1751 ;  Little 
Tennessee  River,  Tenn.,  1752;  Hiawassee  River,  Tenn.,  1754;  Clinch  River,  Tenn., 
1755;  Dnck  River,  Tenn.,  1757;  Cumberland  River.  Tenn.  and  Ey.,  1758;  South 
Fork  of  Cumberland  River.  Ey.,  1765;  Caney  Fork  River,  Tenn.,  1766. 

Examinations. — Caney  Fork  River,  Tenn.,  1768;  Holston  River,  Tenn.,  1772. 

APPENDIX  0  0. 

REPORT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEERS. 

iMPROVKBacNTS. — Ohio  River,  1782 ;  operating  and  care  of  Davis  Island  Dam,  Ohio 
River,  1796:  Mononei^ela  River,  W.  Va.  and  Pa.,  1800 ;  'operating  and  care  of 
Lock  and  Dam  No.  9,  Monongahela  River,  1809;  Alleghany  River,  Pa.,  1810;  dam 
at  Herr^s  Island,  Allegheny  River,  1811 :  ice  harbor  at  mouth  of  Muskingum  River, 
Ohio,  1813 :  operating  and  care  of  the  locks  and  dams  on  the  Muskingum  River, 
Ohio,  1815 !  harbor  of  refuge  near  Cincinnati,  Ohio^  harbor  of  refuge  at  mouth  of 
Great  Kanawha  River,  W.  Va.,  1822;  Big  Sandy  River,  W.  Va.  and  Ey.,  1823; 
Guyandotte River,  W.  va.,  1827 ;  Little  Elanawha River,  W.Va.,  1828 ;  Buckhannon 
River,  W.  Va.,  1832. 

Examinations. — ^For  ice  harbor  at  Paducah,  Ky.,  1833 ;  bar  at  the  mouth  of  Limestone 
Creek,  in  the  harbor  of  Maysville,  Ey.,  1834 ;  Big  Hockhocking  River,  Ohio,  ftom 
its  mouth  to  Coolvillei  1835. 

APPENDIX  D  D. 

REPORT  OF  MAJ.  AMOS  STIC^NET,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  the  Ohio,  Louisville,  Ky.,  1838 ;  Indiana  Chute,  Falls  of  the 
Ohio  River,  1842;  operating  and  care  of  the  Louisville  and  Portland  Canal,  1843; 
Wabash  River,  lud.  and  111.,  1864 ;  White  River,  Ind.,  1871 ;  Kentucky  River,  Ky., 
1Q72 ;  operating  and  keeping  in  repair  locks  and  dams  on  the  Kentucky  River,  Ky., 
1885 ;  improvement  of  Trade  water  River,  Ky.,  1895. 

Examinations. — ^Whether  or  not  the  Government  dry-dock  at  the  Louisville  and 
Portland  Canal  is  adequate  for  the  purposes  of  commerce,  and  what  alterations,  if 
any,  are  necessary,  and  the  cost  of  making  the  same,  1896 ;  Pond  Kiver,  Ky.,  1901 ; 
Louisa  [Levisa]  Fork  of  Sandy  River,  Va.,  Licking  River,  Ky..  from  Farmers  to 
West  Liberty,  1902  ^  report  upon  the  commercial  importance  of  the  works  of  the 
Green  and  Barren  River  Navigation  Company,  1903. 
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APPENDIX  BE. 
REPOBT  OF  COL..  WILLIAM  P.  CRAIQHILL,  CORPS  OF  ENGINEEBS. 

IMPBOYXICKNTS. — Qreat  KanAwba  RiTer,  W.Va..  1911 ;  Elk  River.  W.Va.,  1923 :  New 
BiTer,  from  tlie  moath  of  Wilson,  in  Grayson  County,  Va.,  to  the  month  of  Gieen- 
brier  Kivor,  W^.  Va.,  1925. 

SxAMDiATioif. — Coal  River,  W.  Va.,  }929. 

APPENDIX  PP. 
REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Impeoykmxnts. — Harbor  at  Dolnth,  Minn^  1935 :  harbor  at  Sui>erior  Bay  and  Saint 
Loois  Bay,  Wis.,  1945 ;  harbor  at  Agate  Bay,  Minn.,  1951 ;  harbor  at  Grand  Marais, 
Minn.,  1%4. 

APPENDIX  QG. 

REPORT  OF  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

IMPSOVKMKNTS. — ^Ashland  Harbor,  Wis.,  1957;  Ontonagon  Harbor,  Mich..  1967; 
Ea^le  Harbor,  Mich.,  1970;  establishment  and  maintenance  of  harbor-lines  in 
Portage  Lake,  Mich.,  1971 :  Man^nette  Harbor.  Mich.,  1995;  harbor  of  refuge, 
Grand  Marais,  Mich,  1999 ;  Manistiqne  Harbor,  Mich.,  2001 ;  Cedar  River  Harbor, 
Mieh.,  2002 ;  Menomonee  Harbor,  Biioh.  and  Wis.,  2004;  Oconto  Harbor,  Wis.,  2006 ; 
Pensankee  Harbor,  Wis.,  2010;  Green  Bay  Harbor,  Wis.,  2012;  harbor  of  refuge 
at  entrance  of  Storeeon  Bay  Canal,  Wis.,  2014 ;  Ahnapee  Harbor,  Wis.,  2037 ; 
Kewaonee  Harbor,  Wis.,  2040;  Two  Rivers  Harbor,  Wis.,  2043;  Manitowoc  Harbor, 
Wis.,  2044 ;  Sheboygan  Harbor,  Wis.,  2047  ;  Port  Washington  Harbor,  Wis.,  2050. 

EXAMINATIOK. — ^Torch  Lake  Channel,  Lake  Superior,  Mich.,  2063. 

.APPENDIX  H  H. 

REPORT  OF  CAPT.  W.  S.  MARSHALL,  CORPS  OF  ENGINEERS. 

lMPBOVKicxHT8.^Harbor  of  refhge,  Milwaukee  Bay,  Wis.,  2055 :  Milwaukee  Har- 
bor, Wia.,  2061 ;  Racine  Harbor.  Wis.,  2069 ;  Kenosha  Harbor,  Wis,  2072 ;  Wauke- 
gan  Harbor,  HI.,  2074 ;  Fox  and  Wisconsin  rivers.  Wis.,  2077. 

APPENDIX  1 1. 
REPORT  OF  MAJ.  THOMAS  H.  HANDBURT,  CORPS  OF  ENGINEERS. 

IxraovxiODfTS.— Chicago  Harbor,  IlL,  2109;  Calumet  Harbor,  HI.,  2117;   Illinois 

River  HI.,  2119 ;  Calumet  River,  III.  and  Ind.,2167. 
EXAMIKATION8  AND  SUBVET.— For  Heunepiu  Canal,  Farm  Creek,  111.,  with  a  view 

to  changing  its  couzse,  2171 ;  Calumet  River,  III.,  from  the  forks  of  the  river  near 

its  entrance  into  Lake  Calumet  to  Riverdale,  and  also  from  Riverdale  to  Blue 

Island,  2172. 

APPENDIX  J  J. 
REPORT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS . 

Improtkments. — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  2176 ;  Frank- 
fort Harbor,  Mich.,  2179;  harbor  of  refuge  at  Portage  Lake,  Mich.,  2180 ;  Manis- 
tee Harbor,  Mich.,  2182;  Ludington  Harbor,  Mich.,  2184  ;  Pentwater  Harbor,  Mich.. 
2186;  White  River  Harbor,  Mich.,  2187;  Muskegon  Harbor,  Mich^2189;  Grand 
Haven  Harbor,  Mich.,  2191 ;  Grand  River,  Mich^  2193 ;  Black  Lake  Harbor,  Mich., 
2194;  Sangatnck  Harbor,  Mich..  2196;  South  Haven  Harbor,  Mich.,  2198;  Saint 
JoMph  Harbor,  Mich.,  2200;  Michigan  City  Harbor,  Ind.,  2202. 
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Examinations. — Grand  River,  Mich.,  2206;  Pigeon  River,  Mioii.,  2207 ;  Carp  River, 
Mioh.,  at  Leland,  with  a  view  to  affording  an  entrance  to  Carp  Lake  for  harbor  or 
refoge,  2208 ;  Lake  Michigan,  at  Empire,  with  a  view  to  catting  a  channel  across 
the  bar  from  Lake  Michigan  to  Bar  Lake,  2209 ;  Qrand  Traverse  Bay,  with  a  view 
to  connecting  it  with  Torch  Lake,  near  Eastport,  Mich.,  2210. 

APPENDIX  K  K. 

REPORT  OF  LIEUT.  COL.  O.  M.  PQE,  CORPS  OF  ENGINEERS. 

Improvbmients. — St.  Mary's  Falls  Canal  and  River,  Mich.,  2214 ;  operating  and  care 
of  St.  Maiy's  Falls  Canal,  Mich.,  2227 ;  dry-dock  at  St.  Mary's  Falls  Canal,  Mich., 
Hay  Lake  Channel,  St.  Mary's  River,  Mich.,  2238;  harbor  at  Chehoyean  ,Mich., 
2247;  harbor  at  Thunder  Bay,  Mich.,  2249;  harbor  at  An  Sable,  Mich.,  Saginaw 
River,  Mioh.,  2250;  harbor  of  refuge  at  Sand  Beach.  Lake  Huron,  Mich.,  2256; 
steam-launch  or  tug  for  harbor  of  refuse  at  Sand  Beacn,  Lake  Huron,  Mich.,  2261 ; 
ice-harbor  of  lefuge  at  Belle  River,  Mien.,  St.  Clair  Flats  Canal,  Mioh.,  2262 ;  oper- 
ating and  care  of  St.  Clair  Flats  Canal,  Mich.,  2264;  Clinton  River,  Mich.,  2265; 
Detroit  River,  Mich.,  2266. 

Examinations  and  Surykts.— Bar  in  St.  Clair  River,  Mich.,  opposite  St.  Clair  City, 
2270;  North  River,  Mich.,  between  Essex  and  north  bridges,  Biddle's  Point  at 
Mackinac  Harbor,  Mich.,  with  a  view  to  a  break water^^^^l ;  harbor  at  Forrest- 
viUe,  Lake  Huron,  Mich.,  2273;  Pinepog  River^  Mich.,  2274 ;  Rouge  River,  Mich., 
at  its  Junction  with  Detroit  River,  and  up  the  river  to  bridge  of  St.  Louis  and  Wa- 
bash Railroad,  2275 ;  mouth  of  Black  River,  Saint  Clair  County,  Mich.,  2279. 


APPENDIX  L  L. 

REPORT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

IMPROVXMKNTS. — ^Monroe  Harbor,  Mich.,  2281 ;  Toledo  Harbor,  Ohio,  2283 ;  Port 
Clinton  Harbor,  Ohio,  2299 ;  Sandusky  City  Harbor,  Ohio,  2302 ;  Sandusky  River, 
Ohio,  2305 ;  Huron  Harbor.  Ohio,  2307 ;  Vermillion  Harbor,  Ohio,  2310 ;  Black  River 
Harbor,  Ohio,  2312;  mouth  of  Rocky  River,  Ohio,  2315 :  Cleveland  Harbor,  Ohio, 
2317 ;  Fairport  Harbor,  Ohio,  2324 ;  Ashtabula  Harbor,  Ohio,  2327 ;  Conneaut  Hai  - 
bor,  Ohio,  2332. 

Examinations  and  Survvts. — Cha^in  River,  at  its  mouth,  Ohio,  2333:  Sandusky 
Harbor,  Ohio,  with  a  view  to  a  straight  channel  from  the  north  end  of  Cedar  Point 
to  the  east  end  of  the  existing  channel  in  front  of  the  city,  2335. 

APPENDIX  M  M. 

REPORT  OF  CAPT.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvkmxnts. — Erie  Harbor,  Pa.,  2343;  Dunkirk  Harbor,  N.  T.,  2348:  Buffalo  Har- 
bor, N.  Y.,  2351 ;  Niagara  River,  N.  Y. ;  Wilson  Harbor,  N.  Y.,  2366;  Olcott  Harbor, 
N.  Y.,  2368 ;  Oak  Orchard  Harbor,  N.  Y.,  2369. 

APPENDIX  N  N. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Ihprovkments. — Charlotte  Harbor,  N.  Y.,  2371;  Pultneyville  Harbor,  N.  Y.,2374; 
Great  Sodus  Harbor,  N.  Y.,  2376;  Little  Sodus  Harbor,  N.  Y.,  2379;  Oswego  Har- 
bor, N.  Y.,2381 ;  Sackett's  Harbor,  2391. 

APPENDIX  OO. 

REPORT  OF  MAJ.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvkmsnts  : — Ogdensbnrgh  Harbor,  N.  Y.,  2393 ;  Grass  River  (at  Massena),  N.  Y., 
2396 ;  Breakwater  at  Rouse's  Point,  Lake  Champlain,  N.  Y.,  2397 ;  Swanton  Harbor, 
Vt.,  2399;  breakwater  at  Gordon's  Lauding,  Lake  ChamplaiD,yt^2400;  Plattsburgh 
Harbor,  N.  Y.,  2405 ;  Burlington  Harbor,  Vt.,  2406 ;  Otter  Creek,  Vt.,  2410;  Ticonder- 
oga  River,  N.  Y.,  Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,  2411. 

Examinations.— <)hannel  between  North  and  Sk>uth  Hero  Islands,  Lake  Champlain, 
known  as  **The  Gut,"  2412;  Waddington  Harbor,  N.  Y.,  2414. 
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APPENDIX  P  P. 

iSNUAI.  WATER-LEVEL  CUBVES  OF  THE  NORTHERN  Am)  NORTHWEST- 

ERN  LAKES 2417. 

APPENDIX  Q  Q. 

REPORT  OF  COL.  0.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

UnoTKMMxm. — Oakland  Harbor,  Cal.,  2419;  Redwood  Harbor,  CaL,  2424;  San 
Faneiaoo  Harbor,  San  Pablo  and  Sniann  bays,  Straits  of  Carquinez,  and  months  of 
Saeramenio.and  San  Joaqnin  rivers,  remoring  sunken  vessels  obstructing  oren- 
daagering  navigation,  2426. 

APPENJMX  BB. 

REPORT  OF  HAJ.  W.  H.  B    isENTAURD,  CORPS  OF  ENQINEERa 

iMPBOVXiOBinB. — Wilmington  Harbor,  Cal.,  2429 :  San  Diego  Harbor,  Cal.,  2431. 
SusYXTS. — San  Diego,  Newport,  and  San  Lnis  Obispo  harbors,  Cal.,  2432. 

APPENDIX  8  8. 

REPORT  OF  CAPT.  A  H.  PAYSON,  CORPS  OF  ENGINEERS. 

Improvxmxnts. — Joaquin  River,  Stockton  and  Mormon  sloughs,  Cal.,  2437 ;  Moke- 

lomne  River,  Cal.,  Sacramento  and  Feather  rivers,  Cal.,  2441;  Petalama  Creek. 

Cal.,  2446:  Humboldt  Harbor  and  Bay,  Cal.,  2447;  Colorado  River,  Nov.,  Cal.,  and 

Aril.,  2449. 
ExAiONATiOKS. — Mouth  of  Smith's  River,  Cal.,  2450 ;  Crescent  City  Harbor,  CaL, 

with  a  view  to  a  sea-wall  firom  Battery  Point  to  Flat  JSook,  2454. 

APPENDIX  T  T. 

REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improtkments. — Mouth  of  the  Coquille  River,  Oregon,  2458;  entrance  to  Coos  Bay, 
Oregon,  2460;  Umpqua  River.  Oregon,  2463;  entrance  to  Taqnina  Bay,  Oregon, 
2465 ;  month  of  the  Columbia  River,  Oregon  and  Wash.,  2470 :  construction  of  canal 
at  the  Cascades,  Columbia  River,  Oreeon  and  Wash.,  2476 ;  Chehalis  River,  Wash., 
2489;  Skagit,  Steilaquamish,  Nootsack,  Snohomish,  and  Snoqnalmie  rivers.  Wash., 
2490|ganging  waters  of  the  Columbia  River  and  principal  tributaries,  Oregon 
and¥^h.,249L 

Examinations  and  8URyET&— Siuslaw  River  and  Bar,  Oregon,  24^3;  Nehalem  Bay 
and  Bar,  Oregon,  2496 ;  Coquille  River,  between  Coquille  City  and  Myrtle  Point| 
Oregon,  8496;  Umpqua  River,  Oregon,  2499, 

APPENDIX  U  U. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENQINEER& 

Impsovkmsnts. — Colombia  and  Lower  Willamette  rivers,  below  Portland.  Oregon, 
2S07;  Upper  Willamette  River,  Oreson,  2517 ;  Upper  Columbia  and  Snake  rivers, 
Chtigon,  and  Wash.,  2520;  Lower  Clearwater  River,  Idaho,  2523;  Cowlitz  River, 
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IMPROVEMENT  OP  THE  HARBOR  AT  NORFOLK,  VIRGINIA ;  APPROACH  TO 
KORFOLK  HABBOB,  VIRGINIA;  CURRITUCK  SOUND,  COANJOK  AND 
EDENTON  BAYS,  AND  NORTH  RIVER  BAR,  NORTH  CAROLINA— IMPROVE- 
MENT  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINA. 


REPORT  OF  CAPTAIN  F.  A,  BINMAN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Harbor  at  Norfolk,  Va. 

1  Approach  to  Norfolk  Harbor  and  the 
united  States  (Norfolk)  navy-yard, 
between  Lanbert's  Point  and  Fort 
Norfolk,  Virginia. 

3.  Archer's  Hope  Uiver,  Virginia. 

4.  Appomattox  Biver,  Virginia. 

^  North  Landing  Biver,  Virginia  and 
North  Carolina. 


G.  Carritnck  Sonnd,  Coanjok  Bay^  and 
North  River  Bar,  North  Carolina. 

7.  Blackwater  River,  Virginia. 

8.  Nottoway  River,  Virginia. 

9.  Meherrin  River,  North  Carolina. 

10.  Edenton  Bay,  North  Carolina. 

11.  Removing  sunken  vessels  or  oraft  ob- 

strncting  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEY. 
12.  Alligator  River,  North  Carolina.  |  13.  Nansemond  Biver,  Virginia. 


United  States  Engineer  Office, 

NorfollCy  Va.y  July  30, 1887. 

General:  I  bave  the  honor  to  transmit  herewith  my  annual  report 
upon  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1887. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  of  Engineers. 
The  Chief  of  Engineebs,  IT.  S.  A. 


Lz. 

IMPBOVEBIENT  OF  HARBOR  AT  NORFOLK,  VIRGINIA. 

The  act  of  August  5, 1880,  appropriated  $50,000  for  this  work.  A  pro- 
ject (copy  herewith)  for  the  expenditure  thereof  was  submitted  to  the 
Chief  of  Engineers  and  duly  approved. 

Id  accordance  therewith,  on  October  12, 1886,  proposals  we  invited 
for  dredging  in  the  Southern  Branch,  and  on  November  22, 1886,  acon- 
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tract  was  entered  into  with  the  Morris  and  Cupiings  Dredging  Company 
of  New  York  City,  the  lowest  bidder,  in  accordance  with  the  specifica- 
tions, to  do  the  work  at  15.5  cents  per  cnbic  yard,  measured  in  scows. 

The  company  began  work  December  24, 1886,  and  completed  it  March 
9, 1887,  removing  265,570  cubic  yards  of  material  in  that  time.  This 
work  resulted  in  a  channel  at  least  25  feet  deep  and  from  125  to  500 
feet  wide,  at  mean  low  water,  from  the  mouth  of  the  Southern  Branch 
to  the  upper  end  of  the  navy-yard.  The  removal  of  a  few  more  thou- 
sand yanls  of  material  and  of  two  marine  railway  obstructions  belong- 
ing to  Mr.  John  L.  Thomas  and  Mr.  William  B.  Thomas,  respectively, 
wUl  complete  the  project  to  secure  a  channel  at  least  25  feet  deep  and 
not  less  than  500  feet  wide,  at  mean  low  water,  through  the  said  portion 
of  the  Southern  Branch.  In  compliance  with  the  provisions  of  section 
4  of  said  act,  a  report  (copy  herewith)  was  made  on  the  said  obstruc- 
tions.   The  accompanying  map  will  illustrate  the  foregoing. 

The  ship  PriTiz  Hendrik  passed  out  of  this  port  on  March  11, 1887,  at 
high  water,  drawing  25  feet. 

Cursory  examinations  during  the  year  show  that  this  work  has  not 
materially  deteriorated,  the  ruling  depth  being  24  feet  at  mean  low 
water,  except  in  the  Eastern  Branch,  where  the  dredged  channel  has 
shoaled  near  the  mouth  to  21  feet  at  mean  low  water,  which  was  to  be 
expected  under  the  circumstances  heretofore  reported,  and  also  in  the 
vicinity  of  Buoy  No.  2,  at  Sewall's  Point  Bar,  where  the  dredged  channel 
has  shoaled  to  21  feet  at  mean  low  water.  It  is  possible  that  the  con- 
templated survey  of  this  will  show  that  that  portion  9f  the  straight 
channel  dregded  under  the  direction  of  my  predecessors  may  have  to  be 
abandoned  for  the  natural  channel  further  inshore,  which,  it  is  under- 
stood deep-draught  vessels  now  navigate.  The  buoyage  of  the  ap- 
proach to  the  harbor  was  much  improved  during  the  year,  so  that  the 
dredged  channel  through  SewalPs  Point  Bar  is  now  better  defined  than 
formerly. 

On  August  14,  1886,  proposals  were  invited  for  furnishing,  building, 
and  delivering  a  steam  tender  f  the  Lucerne)  75  by  14  by  6^  feet,  a  plan 
and  specifications  for  which  haa  been  prepared  in  this  office,  for  use  on 
this  and  other  works,  and,  on  September  21,1886,  a  contract  was  entered 
into  with  Messrs.  E.  J.  Codd  &  Co.,  of  Baltimore,  Md.,the  lowest  bidders, 
to  deliver  the  same  at  Norfolk,  Va.,  on  December  30, 1886,  for  $10,900. 
Owing  to  unfavorable  weather,  w^hich  retarded  work,  the  contractors 
asked,  on  December  22, 1886,  for  an  extension  of  the  time  for  delivery 
until  January  25,  1887,  which  was  granted.  She  was  finished  accord- 
ingly, accepted  and  paid  for  by  allotments  from  the  appropriations  for 
works  specified  below,  as  follows : 

Improving  harbor  at  Norfolk,  Va Sl»700 

Improving  harbor  at  NorfoUc,  Va. ,  and  its  approaches 1, 700 

Improving  approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  navy- 
yard,  Virginia  6,000 

Improving  Carrituck  Sound  and  North  River  Bar,  North  Carolina 1, 500 

Total : 10,900 

The  contractors  did  all  in  their  power  to  produce  a  fine  boat  and  suc- 
ceeded. The  Lucerne  is  admirably  adapted  to  the  needs  of  the  district 
and  has  been  of  great  service  therein. 

The  funds  available  will  be  applied  to  contingencies.  The  sum  of 
$457,744.56  can  be  profitably  expended  in  the  fiscal  year  ending  June 
30, 1889,  with  which  it  is  proposed  to  complete  the  improvement  as 
projectea  (for  details  see  Eeport  of  the  Chief  of  Engineers,  1885),  to  the 
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great  benefit  of  navigation,  commerce,  and  to  the  United  States  (Nor- 
lolk^  navy-yard. 

The  portion  of  the  approach  to  the  harbor  between  Lambert's  Point 
and  Fort  ^Norfolk  is  not  included  herein,  as  it  is  now  a  work  by  itself. 
However,  these  works  are  so  intimately  connected  that  the  statistics 
relative  to  one  will  apply  to  the  other. 

The  Committee  on  Commerce  state  as  follows  relative  to  them,  in  Sen- 
ate Report  No.  1391,  first  session,  Forty-ninth  Congress : 

The  importance  of  these  works  is  so  very  obvious  that  the  committee  do  not  deem 
it  DAoefisary  *o  describe  their  situation. 

The  acconapanying  statistics  relative  to  exports,  imports,  cotton,  grain, 
and  coal  well  set  forth  the  benefits  that  the  large  territory  surrounding 
the  harbor  has  received  from  the  comparatively  small  amount  of  money 
that  has  been  expended  by  the  Government  in  improving  it,  and  should 
prove  conclusively  that  the  completion  of  the  proposed  improvement 
will  advance  the  interests  of  commerce  and  the  navy-yard  and  benefit 
the  community  enormously.  The  coastwise  trade  in  truck,  oysters, 
peanuts,  lumber,  etc.,  is  very  large  and  still  increasing.  Another  new 
railroad  is  being  built  to  this  point,  and  the  Western  Branch  trucking 
lands,  opposite  Lambert's  Point,  are  being  wonderfully  developed  by 
railroads,  etc  This  is  certainly  a  very  prosperous  and  enterprising 
community.  Capitalists  realize  this  fact  and  seek  investments  here. 
For  other  statistics,  see  those  in  the  report  for  this  fiscal  year  on  ]^orth 
Landing  Biver,  Virginia  and  North  Carolina. 

It  is  anderstood  that  this  port  draws  cotton  from  the  immediate  vi- 
cinity of  other  ports,  owing  to  its  greater  depth,  fine  compresses,  cheaper 
freights,  etc.  The  large  dry-dock  now  being  constructed  at  Newport 
News,  opposite  here,  will  advance  the  interests  of  this  port  incidentally, 
and  the  proposed  Government  dry-dock  at  the  navy-yard  will  benefit  it. 

Norfolk  is  a  port  of  entry. 

Money  statement 

Jtalyl,  1886,  amount  available 91,887.41 

Amoant  received  from  an  officer  for  fael 33.75 

Amonnt  appropriated  by  act  approved  August  5,  1886 50, 000. 00 

51,921.16 
Joly  1,  1887,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
oateUnding  July  1,1886 49,151.34 

July  1, 1887,  amoant  available 2,769.82 


'Amount  (estimated)  required  for  completion  of  existing  project 457, 744. 56 

Amount  that  can  be  pro^tably  expended  in  fiscal  vear  ending  June 30, 1889  457, 744. 56 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 


pbojeot  of  captain  f.  a.  huocan,  oobps  of  en6ineebs. 

United  States  Engineer  Office, 

NorfoVcj  Va.j  August  16, 1880. 

General  :  In  accordance  with  your  instructions  of  the  12th  instant, 
I  have  the  honor  to  submit  the  following  project  for  the  expenditure  of 
the  sum  of  $187,500,  appropriated  by  the  act  of  August  5, 1886,  for— 

Improving  harbor  at  Norfolk,  Va.,  and  improving  approach  to  Norfolk  Harbor 
«id  the  United  States  navy-yard  at  Norfolk.  Continuing  improvement  by  widening 
•lie  channel  of  Elizabeth  River  to  the  port-warden's  line  on  the  eastern  side,  between 
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Lambert's  Point  Light  and  Fort  Norfolk,  9187,500 ;  of  wUich  $50,000  sba 
in  improving  the  harbor  and  |1«^,500  in  widening  the  channel  of  £liz! 
the  ]port- warden's  line  on  the  eastern  side,  between  Lambert's  Point  L 
Norlolk^  beginning  at  Lambert's  Point  Light,  inclading  the  construct 
posed  dike. 

The  river  and  harbor  act  of  1876  had  an  item  for  "Iinprc 
at  Norfolk,  Va."  Those  for  1878,  1879,  1880, 1881,  and  188 
for  "  Improving  harbor  at  Norfolk  and  its  approaches,  Virj 
act  of  1884  had  two  items,  one  for  ^'  Improving  harbor  at 
its  approaches,  Virginia,^  and  the  other  for  **  Improving 
Norfolk  Harbor  and  the  United  States  (Norfolk)  navy-yar 
It  VFill  be  noticed  that  the  item  under  consideration  does  : 
"  the  approaches ''  generally^  but  does  particularize  a  pa/i 
proaches. 

It  is  unfortunate  that  the  cut  through  SewalUs  Point  Ba 
widened  under  this  appropriation,  as  that  is  now  the  most 
to  be  done. 

•  •••«• 

The  plan  and  project  now  in  process  of  execution  fbr  th( 
its  approaches  is :  (1)  To  secure  a  channel  not  less  than 
and  600  feet  wide  at  ordinary  low  water,  by  dredging  lr< 
water  of  Hampton  Eoads  to  Norfolk  and  the  United  State 
on  the  Southern  Branch,  and  also  to  secure  a  channel, 
stage,  in  the  Eastern  Branch,  not  less  than  22  feet  deep,  ha 
of  at  least  300  feet  at  the  Norfolk  and  Western  Railroad 
gradually  increasing  to  about  700  feet  at  its  mouth,  by  d 
tween  said  points,  and  (2)  to  ultimately  dredge  the  entire  a 
by  lines  parallel  to  and  75  feet  from  the  port- warden  .line; 
of  not  less  than  25  feet  at  ordinary  low  water  from  Fott  N 
United  States  navy-yard,  and  not  less  than  22  feet  de 
mouth  of  the  Eastern  Branch  to  Oaropostella  Bridge,  and 
a  bulkhead  at  Berkley  Flats. 

•  •  •  •  •  • 

The  balance  of  the  channel  (all  except  that  from  Lambe 
Fort  Norfolk)  from  the  deep  water  of  Hampton  Beads  to 
States  navy-yard  on  t^e  Southern  Branch  is  not  less  tt 
wide,  with  a  ruling  depth  of  24  feet  at  same  stage.  The  ch 
Eastern  Branch  is  at  least  22  feet  deep  and  not  less  than  2 
at  same  stage  up  to  the  Norfolk  and  Western  Eailroad  Brii 

It  is  proposed  to  expend  the  aforesaid  amount  as  follows 

NORFOLK  HARBOR. 

To  dredge  the  channel  of  the  Southern  Branch  iVom  its  i 
upper  end  of  the  navy-yard,  as  set  forth  in  my  annual  rep 
1016,  Report  of  the  Chief  of  Engineers,  1885,  so  that  it  c 
less  than  500  feet  wide  and  at  least  25  feet  deep  at  mean 
(See  accompanying  map.)  This  will  require  the  remova 
cubic  yards  of  material,  measured  in  situ,  which,  at  18  < 
amount  to  $44,694,  or  $45,000  in  round  numbers. 

RECAPITULATION. 

Dredging  Sunt  hern  Branch v  w.a. ... 

Amount  appropriated  by  act  of  Angnst  5,  1686 

Balance 

•  ••••• 


I 


1 
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It  is  rcspcctfally  recommended  that  all  the  foregoing  be  done  by  con- 
^rai't  after  advertising  thirty  days  for  proiK)sal8,  it  being  most  econom- 
ioil  and  advantageous  to  the  Government  to  do  so,  and  that  the  balance 
be  held  for  contingencies. 

Very  respectfally,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  of  Engineers. 
Tlie  Chief  of  Engineers,  U.  S.  A. 

(Through  Lieut,  Col.  William  P.  Craighill, 

Corps  of  Engineers,  U.  S.  A.) 


OOMMSRCIAL  STATISTICS. 

Statistia  rdaiire  to  port  of  Norfolk,  Va^yfor  tkeJUoal  year  ending  June^,  1887,  received 

from  TV,  B,  Mayo,  esq,,  collector. 


Imports. 


Artidca. 


Salt 

GoftDO 

Kainit 

I  ociM-ants 

C«l    

Scrap  iron 

PinoDalellE^tB 

f*0iato4» 

Wme 

vVhisky 

Kill  ii^luTe* 


Total 


Deaigna- 


Poimda. 
Tost.... 
...do  — 
Namber 
Tom.... 
Pounds 


Qutntitic 


Boflhela 
GalloDS. 

...do 

Doaen  .. 


31,838^768 
650 
803 

02,000 
292 

61,520 


2,809 
280 
30| 
2 


Yalaes. 


$52,608 

84.828 

4^383 

2,700 

688 

230 

731 

476 

187 

40 

14 

3,014 


09,968 


Exports. 


ArtldM. 


Cotton 

Cool 

Staves 

Wheat 

Com 

Floor 

Tobacco 

Lops 

Bark 

Plank ., — 

Hard  woods — 

Lamber 

Shingles 

Miscellaneoas.. 
Basglng  of  for* 

eignmanafac- 

tare. 


Total 


Designa- 
tion. 


Qnanti- 
ties. 


Bales... 

Tons 

Namber. 
Bashela. 

...do 

Barrels.. 
Pounds . . 
Pieces .. 
Pounds . . 
Pieces . . . 


Xumber. 
Yards*".*. 


831,006 
40,830 
4.631,079 
Ul,355 
108,750 
8,810 
2,290,527 
2,934 
1,048,059 
10,771 


240.000 
i,*00i*296' 


Values. 


$13,505,161 

115.147 

234.825 

107,064 

66.773 

45,040 

116,690 

38,362 

13,607 

10.807 

13,066 

23,860 

1,600 

2,033 

100,893 


14,393,837 


Diraetion. 


Potciipi. 
Total 


Vessels  cleared. 


No. 

208 
1,719 


1.027 


Tont, 
207,428 
1,432,016 


1,639,444 


Vessels  entered. 


No. 

73 
1,432 


1,505 


Tons. 

78,806 
1, 261, 365 

^335,261 


Jbelract  of  proposals  received  for  fumishingf  hmlding,  and  delirering  a  steam-tender,  opened 
hifCapt,  F,  A,  Hinman,  Corps  of  Engineers,  at  Norfolk,  Va.,  September  14, 1886. 


He. 


Names  and  addresses  of  Udders. 


4 
5 


Henrv  Bmsstar  and  William  S.  Brusstar,  Baltimore,  Md. 

ELJ.Codd  &Co.,  Baltimore,  Md 

.7obn  C.  Frooblicb  &  Co. ,  Baltimore,  Md 

JI.  A.  I^nmsay  &  Son.  Baltimore,  Md 

C.Keodcr  &  Sona,  Baltimore,  Md 


Price. 


$11, 362 
10,900 
12,750 
13,000 
11,845 


Coofract  with  £.  J.  Codd  &,  Co, 
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Ahftract  ofprapoBaU  received  for  dredging  to  improve  the  eouthem  branch  of  Norfolk  Har- 
bor, VirgifUaf  and  ^e  approach  to  eaid  harbor,  between  LamberVs  Point  and  Fort  Norfolk, 
opened  by  Copt,  F.  A.  Jainwmn,  Corpe  of  Engineered  Norfolk^  Va,,  November  11,  1866. 


Kamea  and  addratsee  of 
bidders. 

Stipulations. 

Capacity, 
(cubic 

yards  per 
day)r 

Price  per  cubic  yard. 

Ko. 

Material 
dredged 
fh>m  south- 
em  branch. 

Material 
dredged 
from  ap- 
proach to 
harbor. 

1 

2 
8 

4 

P.  Sanford  Boss,  Jersey  City, 
N.J. 

Morris  &  Camings  Dredff- 
inff  Company,  by  Joseph 
Caminn,  president,  New 
Tork,^.  X. 

Georse  C.  Fobes  Sc  Co., 
Baltimore,  Md. 

National    Dredging    Com- 
pany, by  George  G.  Bar* 
ker,  treasurer,  Wilming- 
ton, DeL 

Byron  Clark  Howell,  Kew 
Tork,N.Y. 

John  A.  Benson  and  John 
H.  McKee,  Washington, 
D.C. 

Commence  work  within 
twenty  days  after  award  of 
contract  and  complete  aame 
within  timo  specifled.  two  or 
more  clam-shell  dredges. 

Commence  work  within 
twenty  days  fh>m  time  of 
signing  contract,  twoormoro 
clam-shell  machines. 

Commence  work  about  Decem- 
ber 10.  and  complete  by  Jane 
15, 1887,  two  or  more  grapple 
dredffes  and  appliances. 

Aocoroiog  to  specifications, 
twoormoro  grapple  dredges. 

Commence  work  with  pro- 
peller Howard  within  twenty 
days  fh>m  signing  contract, 
and  with  propelMr  Bolivar 
by  or  before  December  20, 
1888.  Two  hydraulic  dredg- 
ing propellers. 

Commence  work  within 
twenty  dars  fh>m  date  of 
contract.  One  Yon  Schmidt 
patent  dredge. 

4,000 

4.000 

8,000 

to 

4,000 

CfenU, 
10 

15.5 

1  " 

18.9 

628.6 

117.6 

1119.6 

Cknte. 
13.8 

13 

13 
18 

6 

8 

M.500 
t3,000 

:4.ooo 

618 
il4*6 

B21 

*  For  Howard, 

^  Measured  in  scows. 


f  Tot  Bolivar, 

B  Measured  in  place. 


X  Not  lest  than,  per  day  of  24  hoon. 
Contract  with  Morris  &  Camings  Dredging  Company. 


JbetraoteofpropoeaU  received  for  fttrniehing  dietrioi  euppUee,  apm^  bff  Cfapt,  F.  A.  IRa- 
man,  Corpe  ofEngineere,  at  Norfolk,  Va.,  December  8,  ld86. 


Names  and  addresses  of  bidders. 

Amount  of  bid  for  articles  to  be 
delirered  in  Norfolk,  Ya. 

Amount  of  bid  for  ar- 
ticles to  be  deliTered 
in  Petersburgli,  Ya. 

Na 

Class  1 

(fuel  and 

water). 

Class2 
(hardware, 
ship-chand- 
lery, and 
miscellany). 

Cbws8 

(sUtion- 

ery  and 

drawing 

materials). 

Class  4 
(fuel). 

Class  5 
(hardware, 
ship-chand- 
lery, and 
miscellany). 

I 

E.Y.  Whiter  Co.,  Norfolk,  Ya 

$1,228.12 

2 

Hume  &  Parker,  ll^orfolk,  Ya 

$302.97 
80&20 

3 

J.    Yickery,   Baltimorei    Md.;  Jno. 
James  Samuel.  Norfolk,  Ya. ;  Rich- 
ard J.  Alfriend,  Norfolk.  Ya. 

Elliott  &  Walke,  Norfolk,  Ya 

1 

1.207.00 
1.29a  00 

5 

Mayer  A  Co.,  Norfolk,  Ya 

*$lOi.  39 

0 

Robert  Johnston,  Norfolk,  Ya 

•280.25 

7 

Geo.  W.  Taylor  A  Co.,  Norfolk,  Ya  . . 
E.  J.  Griffith  Sl  Co.,  Norfolk.  Ya 

«$390.50 

8 

•1,108.58 

200.  CO 

•Accepted. 
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Lr  2. 

IMPROVEMENT  OP  APPROACH  TO  NORFOLK  HARBOR  AND  THE  UNITED 
STATES  (NORFOLK)  NAVY-YARD  BETWEEN  LAMBERT'S  POINT  AND  FORT 
KORFOLK,  VIRGINIA. 

The  act  of  Aagost  5,  1886,  appropriated  $137,500  for  this  work,  to 
be  expended  '4n  widening  the  channel  of  Elizabeth  Biver  to  the  port- 
warden's  line  on  the  eastern  side,  between  Lambert's  Point  and  Fort 
yorfolk,  beginning  at  Lambert's  Point  Light,  including  the  constrac- 
tion  of  the  propo^d  dike." 

A  project  (copy  herewith)  for  the  expenditure  thereof  was  submitted 
to  the  Chief  of  Engineers  and  duly  approved. 

In  accordance  therewith,  on  October  12, 1886,  proposals  were  invited 
fosr  dredging  in  the  vicinity  of  Lambert's  Point  Light,  and  on  Novem- 
ber 22, 1886,  a  contract  was  entered  into  with  the  Morris  &  Cumiugs 
Dredging  Company,  of  New  York  City,  the  lowest  bidder  according  to 
tbe  specifications,  to  do  the  work  at  13  cents  per  cubic  yard,  measured 
in  scows. 

The  company  began  work  December  13, 1886,  and  completed  it  Feb- 
ruary 15, 1887,  having  removed  179,992  cubic  yards  of  material  strictly 
in  accordance  with  the  terms  of  the  contract 

This  work  resulted  in  a  channel  at  least  25  feet  deep  and  not  less 
than  600  feet  wide  at  mean  low  water,  from  the  main  ship-channel  to 
Lambert's  Point  Coal  Pier— about  1,000  feet. 

Soon  after  the  completion  of  the  dredging,  aud  as  a  proper  precau- 
tion before  commencing  the  proposed  dike,  the  entire  reach  was  resnr- 
veyed  and  a  map  of  same  made  (copy  herewith).  This  showed  that 
diere  was  a  straight  channel  through  it  at  least  25  feet  deep  and  not 
ksB  than  450  feet  wide  at  mean  low  water,  which  had  improved  since  it 
▼as  dredged  in  1885  and  seemed  to  be  self-sustaining.  The  officer  in 
eharge,  on  April  18, 1887,  reported  accordingly  to  the  Chief  of  Engineers, 
recommending  that  the  construction  of  the  dike  be  indefinitely  post- 
poned, and  that  the  money  therefor  be  applied  to  additional  dredging. 
On  April  29, 1887,  the  matter  was  referred  by  the  Chief  of  Engineers 
to  a  Board  of  Engineer  Officers,  who  submitted  a  report  thereon  dated 
May  11, 1887.  On  June  11, 1887,  the  Chief  of  Engineers  submitted  the 
qnestiou,  with  his  views,  to  the  honorable  the  Secretary  of  War,  who 
directed,  on  June  15, 1887,  as  follows: 

The  money  reserved  for  the  dike  will  be  held  until  the  proper  pofution  of  the  dike 
tan  be  determined,  and  the  whole  subject  will  be  submitted  to  Congress  at  its  next 

In  accordance  therewith,  copies  of  all  the  papers  selative  to  the  fore- 
going are  appended  hereto. 

It  is  understood  that  another  buoy  will  be  placed,  in  due  time,  on  the 
straight  easterly  side  of  the  dredged  channel,  making  three,  in  a  straight 
Une  to  mark  it. 

The  steam-tender  I/aceme  was  built  for  use  on  this  and  other  works. 
For  the  details  relative  thereto,  and  also  for  commercial  statistics  and 
abstracts  of  proposals,  see  report  for  this  fiscal  year  on  harbor  at  Norfolk 
and  its  approaches,  of  which  this  is  a  part. 

The  sum  of  $118,100  can  be  profitably  expended  in  the  fiscal  year 
ending  June  30, 1889,  with  which  it  is  proposed  to  complete  the  improve- 
ment as  projected,  to  the  great  benefit  of  navigation,  commerce,  and  the 
United  States  (Norfolk)  navy-yard. 

Korfork  is  a  port  of  entry. 
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Money  statement. 

July  1,  1886,  amoant  available $2,850.01 

Amount  appropriated  by  act  approved  Ang ust  5, 1886 137, 500. 0( 

140, 350. 0( 
July  1, 1887,  amoant  expended  daring  fiscal  year,  exclnsive  of  liabilitiee 
outstanding  July  1 ,  lbti6 32,348.9S 

July  1,1887,  amoant  available 108,001.06 


< 


'  Amount  (estimated)  required  for  completion  of  existing  project 118, 100. 00 

mount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889  1 18, 100. 00 
ibmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
narbor  acts  of  1866  and  1867. 


special  report  op  captain  f.  a.  hinman,  corps  op  engineers. 

United  States  Engineer  Office, 

Norfolk,  Fa.,  April  18, 1887. 

General  :  I  have  the  honor  to  report  as  follows  relative  to  the  im* 
provement  of  the  approach  to  Norfolk  Harbor  between  Lambert's  Point 
and  Fort  Norfolk,  Virginia.  Beference  herein  is  made  to  the  accom- 
panying comparative  map*  of  my  two  surveys  of  this  locality,  made  in 
1884  and  1887,  respectively. 

The  river  and  harbor  act  of  July  5, 1884,  provides  as  follows : 

/  Improving  approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  nayy-jard: 
ContmniDg  improvement,  the  widening  of  the  channel  of  the  Elizabeth  River,  be- 
tween Lambert's  Point  and  Fort  Noi-folk,  $50,000. 

A  Board  of  Engineer  Officers  was  convened  in  August.  1884,  to  pre- 
pare a  project  for  the  application  of  this  appropriation.  On  September 
3, 1884,  the  Board  made  a  preliminary  report  on  this  matter,  and  on  Oc- 
tober 29, 1884,  a  final  report  (copies  of  both  herewith).! 

The  following  is  quoted  from  the  final  report  of  the  Board : 

The  Board  invites  attention  to  the  fact  that  the  long  pier  h&tely  bniU  by  the  Norfolk 
and  Western  Railroad  Company,  terminating  at  the  Ijambert's  Point  Light,  is  really 
a  jetty  or  dike,  and  repeats  the  statement  of  the  preliminary  report  of  September  3, 
relative  thereto,  viz : 

''  This  doubtless  has  produced  changes  in  the  tides,  and  changes  in  the  channel  may 
be  expected  to  follow.'' 

The  Board  is  of  the  opinion  that  the  channel  between  Lambert's  Point  and  Fort 
Norfolk  would  be  much  improved  by  the  construction  of  a  dike  beginning  at  or  near 
Pinner  Point,  and  carried  in  a  direction  parallel  to  the  branch  of  the  port-warden's 
line  on  the  east  side  of  the  river,  its  length  to  be  about  1  mile  and  its  heif^hth  about 
the  level  of  hish  water.  The  full  benefit  of  this  dike  cannot  be  realized,  it  is  thought, 
until  the  said  oranch  of  the  port- warden's  line,  now  existing  only  on  paper,  becomes 
a  real  line  in  the  place  assigned  it.  It  is  important  also  to  note  that  the  effect  of  the 
only  dredging  done  in  this  locality  between  1878  and  1880,  no  dike  being  in  existence, 
has  failed  to  oe  permanent,  and  it  may  be  confidently  expected  that  a  dredged  chan- 
nel cannot  be  maintained  there  without  occasional  dredging  until  after  the  construc- 
tion of  the  Pinner  Point  Dike.  While  the  Board  advocates  this  dike,  it  has  doubts, 
under  the  specific  phraseology  of  the  law,  whether  the  whole  or  anv  part  of  the  appro- 
priation under  consideration  can  be  applied  to  its  construction  at  this  time.  However, 
were  this  now  applicable  to  the  dike  it  would  seem  best  to  refrain  from  building  it 
until  time  has  shown  the  full  effects  of  the  Lambert's  Point  Dike.  In  view  of  the  uncer- 
tainties of  the  situation,  the  considerable  time—six  weeks  or  two  months — before  work 
could  properly  be  now  commenced  with  the  present  appropriation,  the  fact  that  Con- 
gress will  soon  again  be  in  session  and  that  tne  session  will  be  a  short  one,  it  seems  to 
the  Board  most  judicious  to  refrain  from  expending  the  present  appropriation  until 
Congress  can  be  further  consulted,  unless  the  money  be  applied  to  dredging  in  the 

•  Omitted. 

t  Omittod.    Printed  in  Report  of  Chief  of  Engineers,  1885. 


r 
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sATTDwcst  and  shoalest  parts  of  the  cbannol.  But  tbo  pcrmaneoco  of  such  dredging 
oDnot  be  considered  as  assored  uutil  the  dike  from  Pinner  Point  be  built. 

However  [to  quote  firom  page  150,  Beport  of  Ibo  Chief  of  Engineers,  U.  S.  Army, 
1886],  tbe  reqairements  oi  navigation  demanding  the  widening  of  the  channel  as 
cootemplated  in  tbe  project  alre^y  commenced  %nd  purtly  executed,  by  dredMing,  it 
«^s  recommended  that  the  existing  appropriation  be  applied  to  widening  the  channel 
between  Lambert's  Point  and  Fort  Norfolk  by  dredging  along  the  eastern  side  thereof. 
This  having  been  approved,  the  work  was  done  accordingly. 

There  waa  expended  in  the  fiscal  year  ending  June  30,  1886,  $46,806.89,  which  was 
applied  to  the  removal  of  469,944  cubic  y.<irds  of  material,  measured  in  scows,  resulting 
in  a  straight  channel  not  less  than  25  feet  deep,  and  at  least  400  feet  wide  at  mean 
k>w  water  tha  entire  length  of  this  approach.  Formerly  the  channel  had  an  angle  in 
it.  This  work  has  materially  benefited  navigation  and  commerce.  The  easterly  side  of 
tbe  channel  abonld  be  buoyed  every  1,200  feet  to  mark  it  properly. 

The  area  dredged  is  aecarately  located  on  the  map. 

The  riTer  and  harbor  act  of  August  5, 1S86,  provides  as  follows : 

Improving  harbor  at  Norfolk,  Va.,  and  improving  approach  to  Norfolk  Harbor  and 
tbe  United  States  navy-^ard  at  Norfolk.  Continuing  improvement  by  widening  the 
channel  of  Elizabeth  River  to  the  port-warden's  line  on  the  eastern  side,  between 
Lambert's  Point  Light  and  Fort  Norfolk,  $187,500,  of  which  $50,000  shall  be  expended 
in  improving  the  harbor,  and  $137,500  in  widening  the  channel  of  Elizabeth  River  to  the 
port-warden's  Une  on  the  eastern  side  between  Lambert's  Point  Light  and  Fort  Nor- 
rolk,  beginning  at  Lambert's  Point  Light,  including  the  construction  of  the  proposed 
dike. 

On  August  16, 1886, 1  submitted  a  project  for  the  expenditure  of  this 
sum.  from  which  I  extract  the  following : 

As  no  "project  with  estimate  of  cost"  has  ever  been  furnished  to  my  knowledge, 
for  *'  widening  the  channel  of  Elizabeth  River  to  the  port- warden's  line  on  tne 
eastern  aide,  between  Lambert's  Point  Light  and  Fort  Norfolk,"  I  respectfully  submit 
the  following,  (see  accompanying  map*'  of  the  locality  in  question) :  The  proposed 
port- warden's  line  represented  uiereon  has  received  your  approval  (see  page  155. 
Report  of  tbe  Chief  of  Engineers,  1885),  but  it  has  not  yet  been  adopted  by  the  Board 
of  Harbor  Commissioners  of  Norfolk  and  Portsmouth,  Va.  I  have  spoken  to  members 
of  tbe  Board  abont  it  but  they  are  slow  to  act,  seemingly.  However,  it  is  probable 
ihml  the  Board  will  adopt  it. 

In  nay  project  of  June  30,  1885,  found  on  page  1026,  Report  of  the  Chief  of  Engi- 
neers, 1885,  I  estimated  for  dredging  a  channel  between  Lambert's  Point  and  Fort 
Norfolk, 25  feet  deep  at  ordinary  low  water;  the  area  to  be  dredged  is  shaded  on  the 
accompanying  map.*  The  estimate  was  680,000  cubic  yards  (in  round  numbers),  meas- 
ured in  place,  at  ^  cents,  f  149,600.  To  dredge  the  balance  to  the  proposed  port- war- 
den** line  would  require  the  removal  of  930, (^  more  cnbio  yards  (in  round  numbers) 
of  material,  measured  in  place,  at  22  cents,  $204,600.  To  dredge  to  the  port-warden's 
line  (between  it  and  the  proposed  port-warden's  line)  woula  require  the  additional 
removal  of  1,870,000  cubic  yards  (in  round  numbers)  of  material,  measured  in  place, 
at  22  cenU,  $411,400. 

•  •••••• 

Tbe  plan  and  project  now  in  process  of  execution  for  the  approach  to  this  harbor, 
between  Lambert's  Point  and  Fort  Norfolk,  is: 

1.  To  secure  a  channel,  not  less  than  25  feet  deep  and  500  feet  wide  at  ordinary  low 
water,  from  Lambert's  Point  to  Fort  Norfolk,  by  the  construction  of  a  dike  and  by 
dredging,  and 

2.  To  ultimately  widen  this  channel  to  within  75  feet  of  a  straight  line  drawn  from 
Fort  Norfolk  to  the  deep  water  opposite  Lambert's  Point,  6Jc^0  leet  of  which  is  the 
proposed  port-warden's  line,  making  the  channel  at  least  700  feet  wide.  , 

All  the  work  done  to  date  has  resulted  in  a  straight  channel  (mainly  dredged  last 
fall)  in  the  approach  to  the  harbor  from  Lambert's  Point  to  Fort  Norfolk,  25  feet  deep 
and  not  less  than  400  feet  wide  at  mean  low  water. 


It  is  proposed  to  expend  the  aforesaid  amount  as  follows: 

#  •••••• 

Approach  to  Korfolk  ^ar6^.— (1)  Dredging,— It  is  proposed  to  expend  $25,000  in 
dredging  here.  The  language  of  the  act  is  specific  and  mandatory,  iu  fact  a  project 
to  which  only  details  can  be  added. 

""^^  'Omitted. 
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It  is  nnderstood  that  last  year  tbe  Norfolk  and  Western  Railroad  Company  dredged 
an  approach  to  its  pier  at  Lambert's  Point,  22  feet  deep  and  gradually  widening  from 
the  pier-head  out  to  the  channel.  It  is  now  proposed  simply  to  deex>en  and  widen  this 
approach  on  the  soathorly  side. 

Reference  herein  is  made  to  the  accompanying  map*  of  the  last  survey  of  this  local- 
ity,  made  in  1884. 

The  prolongation  of  a  line  bisecting  the  angle  made  by  the  port-warden's  lines  at 
Lambert's  Point  Light  will  be  the  northern  boundary  of  the  area  to  be  dredged.  It 
is  proposed  to  begin  at  the  25-foot  channel  end  of  this  line  and  dredge  along  it  into 
the  port-warden's  line,  and  continno  in  a  like  manner  parallel  to  this  line  as  far  south 
as  the  funds  will  permit,  making  the  whole  area  dredged  not  less  than  25  feet  deep  at 
mean  low  water. 

(2)  Pinner  Point  Dike. — It  is  proposed  to  construct  the  dike  along  the  line  marked 
"proposed  dike"  on  the  accompanying  map.*  The  sectional  area  between  this  line 
and  tbe  *' proposed  port-warden's  lino,"  after  dredging  as  proposed,  will  equal  the 
natural  sectional  area  at  Fort  Norfolk.  The  short  arm  of  the  dike  will  be  1,000  feet 
long  and  the  other  arm  4,000  feet.  Borings  show  that  the  bottom  for  the  first  1,575 
feet  from  the  shore  is  hard  and  the  balance  soft. 

It  is  recommended  that  the  short  arm  be  constructed  of  stone,  sand,  and  brush; 
that  the  next  575  feet  be  built  of  concrete,  as  per  my  inclosed  plan,  and  the  balance 
of  creosoted  piles,  with  stone  and  brush  filling.  (Detailed  specifications  for  a  dikeol 
this  description  were  submitted  to  you  February  23,  1885.)  The  estimated  cost  of  this 
dike  is  $106,000,  as  stated  in  my  annual  report,  page  1026,  Report  of  the  Chief  of  En- 
gineers, 1885. 

RECAPITULATION. 

Dredging  at  Lambert's  Point |25,000 

Proposeddike 106,000 

131,000 
Appropriated  by  act  of  August  5, 1886 137,500 

Balance -^ 6,500 

It  is  respectfully  recommended  that  all  the  foregoing  be  done  by  contract,  after  ad- 
vertising thirty  days  for  proposals,  it  being  most  economical  and  advantageous  to  the 
Government  to  do  so,  and  that  the  balance  be  held  for  contingencies. 

(The  said  Board  of  Harbor  Commissioners  ananimously  adopted  the 
said  "proposed  port- warden's  line"  on  October  13, 1886.) 

This  project  was  approved  by  you  on  September  28,  1886,  subject  to 
the  suggestion  of  the  Board  of  Engineers,  "that  the  experiment  with 
the  concrete  pier  be  tried  on  a  small  scale  until  its  value  and  economy 
be  ascertained." 

The  dredging  proposed  in  the  project  has  been  duly  executed.  It 
was  commenced  December  13, 1886,  and  completed  February  15, 1887; 
170,902  cubic  yards  of  material,  measured  in  scows,  was  removed,  mak- 
ing a  channel  at  least  25  feet  deep  and  not  less  than  600  wide  at  mean 
low  water,  from  the  main  channel  to  the  port- warden's  line,  a  distance 
of  about  1,000  feet. 

On  completion  of  this  dredging  I  made  a  resurvey  and  map*  of  the 
locality  in  question  last  month,  deeming  it  wise  to  do  so  before  com- 
mencing the  dike. 

The  area  dredged  from  1878  to  1880  under  the  direction  of  my  prede- 
cessor is  not  shown  on  the  map,  as  it  cannot  be  located  accurately,  only 
one  point  of  reference  being  known. 

A  careful  examination  of  this  map  shows  that  there  exists  a  straight 
channel,  not  less  than  25  feet  deep  and  at  least  450  feet  wide  at  mean 
low  water,  from  Lambert's  Point  to  Fort  ^Norfolk.  The  portion  dredged 
fifteen  months  ago  hasfally  maintained  itself,  in  fact  widened  about  50 
feet,  and  no  material  change  has  occurred  in  the  balance  of  the  bed  of 
water  area  under  consideration,  except  in  the  vicinities  of  Fort  Norfolk 
and  Lambert's  Point,  respectively,  where  the  30-foot  curves  do  not  co- 
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incide,  as  do  virtually  the  other  similar  curves.  The  depth  has  in- 
creased about  3  feet  at  the  former  place  and  decreased  correspondingly 
at  the  latter.  The  dredged  channel  of  1878-'80  shoaled  opposite  Pinner 
Point  before  the  construction  of  the  Lambert's  Point  Dike^  but  since 
the  construction  of  this  dike  in  1884  that  portiotl  of  *^e  shoal  not 
dredged  in  1885  has  disappeared. 

The  foregoing  shows  that  the  Lambert's  Point  Dike  has  ^^  produced 
changes  in  the  channel,"  to  use  the  Board's  language,  that  are  £Ekvora- 
able  to  it.  Possibly  the  "  fall  effects"  have  not  yet  been  obtained,  as 
safficient  time  has  not  elapsed.  It  seems  fair  to  assume,  however, 
that  this  improvement  will  be  permanent  without  the  aid  of  the  dike 
proi>osed  at  Pinner  Point,  and  that  the  channel  will  improve  more  when 
the  port- warden's  line,  "now  existing  only  on  paper,  becomes  a  real 
line  in  the  place  assigned  it." 

It  is  therefore  recommended  that  che  construction  of  this  dike  be  post- 
poned indefinitely,  and  that  the  balance  of  the  appropriation,  $108,000, 
be  applied  to  dredging,  which,  under  the  law,  should  be  in  continuation 
of  that  commenced  at  Lambert's  Point,  but  from  an  engineering  point 
of  view  in  continuation  of  that  done  in  1885.  In  fact,  the  last  river 
and  harbor  bill,  which  did  not  receive  the  President's  approval,  ad- 
mitted of  this,  as  the  item  for  this  work  read,  ^'  widening  the  channel  of 
the  Elizabeth  River  toward  the  port-warden's  line,"  instead  of  "  to  the 
1  ort- warden's  line." 

It  is  estimated  that  with  the  funds  available  an  area  of  48  acres, 
shaded  blue  on  the  map,  can  be  dredged,  being  613,400  cubic  yards, 
measured  in  place,  at  17  cents,  $104,278 ;  the  balance,  $3,722,  being  held 
for  contingencies. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  of  Engineers. 
The  Chief  of  Enoii7£ess,  U.  S.  A. 

(Through  Ool.  William  P.  Craighill,  Corps  of  Engineers.) 

(Fint  indonement] 

United  States  Engineeb  Office, 

Baltimore^  Md.j  April  20, 1887. 

Bespectfally  forwarded  to  the  Chief  of  Engineers. 

It  is  doubtful  whether,  under  the  wording  of  the  appropriation  of 
August  5, 1886,  the  dike  can  be  ignored  and  the  money  all  devoted  to 
dredging,  as  proposed  by  Captain  Hinman.  Expression  of  opinion  as 
to  other  points  does  not  seem  necessary  until  that  question  be  disposed 
of,  which  is  one  of  law. 

The  views  of  the  Board  quoted  on  page  2  of  Captain  Hinman's  rei)ort 
are  worthy  of  careful  consideration.  They  indicate  a  belief  that  while 
important  results  may  be  expected  from  the  construction  of  the  dike 
from  Pinner's  Point,  delay  in  that  work  might  be  judicious,  until  time 
had  shown  the  effects  of  the  jetty  at  Lambert's  Point.  Further  delay 
might  result  in  a  better  location  for  the  ^^  proposed  dike  "  than  that  now 
adopted. 

It  might  be  deemed  expedient  to  at  once  construct  the  spur  projecc- 
iog  from  Pinner's  Point,  which  is  a  necessary  part  of  the  dike,  but  to 
defer  the  branch  parallel  to  the  port- warden's  line,  as  that  line  may  be 
again  changed,  inasmuch  as  there  is  nothing  now  fixing  it  on  the  loca- 
tion assigned  to  it,  and  a  change  is,  in  fact,  not  improbable.  If  this 
view  were  adopted  a  large  part  of  the  balance  of  the  appropriation  of 


974        REPORT   OP  THE   CHIEF   OP  ENGINEERS,  U.  8.  ARMY. 

188C  coald  be  devoted  to  dredging,  while  complying  with  the  law.    On 
the  whole,  it  is  recommended  that  the  subject  be  referred  to  the  Board , 
of  1884  for  consideration  and  report. 

Wm.  p.  Craiohell., 

Colonel  of  Engineers. 

rSeoond  indonemeni.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  25, 1887. 

Eespectfally  submitted  to  the  Secretary  of  War,  inviting  attention 
to  the  foregoing  indorsement  by  Col.  W.  P.Craighill,  Corps  of  Engineers. 

His  recommendation  that  the  subject  be  referred  to  the  Board  of  En- 
gineers who  considered  it  in  1884  is  concurred  in. 

The  Board  consisted  of  the  following  officers  of  the  Corps  of  Engineers : 
Col.  W.  P.  Craighill,  Lieut  Col.  P.  C.  Hains,  and  Capt.  F.  A.  Hinman ; 
and  if  approved  by  the  Secretary,  it  will  be  re-convened  by  orders  from 
this  office,  to  meet  at  Norfolk,  Ya.,  upon  the  call  of  the  senior  member, 
and  at  such  time  as  the  other  duties  of  the  members  will  permit,  to  con- 
sider and  report  upon  the  questions  now  presented. 

The  expenses  of  the  Board  to  be  paid  by  Captain  Hinman  from  the 
appropriation  for  improving  Norfolk  Harbor,  Virginia. 

J.  Q.  DUANE, 
Brig.  Oen.y  Chief  of  Engineers. 

[Third  indonement.] 

War  Department, 

April  27, 1887. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tvteedale, 

Chief  Clerk. 


report  of  board  of  engineers. 

United  States  Engineer  Office, 

Noffotk,  Va.j  May  11, 1887. 

General  :  The  Board  of  Officers  of  the  Corps  of  Engineers,  com- 
I)08ed  of  the  undersigned,  constituted  by  Special  Orders,  Nos.  110  and 
135,  Headquarters  Corps  of  Engineers,  series  of  1884,  and  reconvened 
by  Special  Order  No.  57,  Headquarters  Corps  of  Engineers,  current 
series,  reassembled  in  this  city  to-day  pursuant  to  the  foregoing.  The 
Board  duly  considered  all  the  matters  referred  to  it  for  action  relative 
to  the  improvement  of  Norfolk  Harbor,  Virginia,  and  respectfully  sub- 
mits the  following  report  thereon : 

The  Board  is  of  the  opinion  that  the  proposed  dike  at  Pinner  Point 
should  not  be  built  until  the  portwarden's  line  from  Lambert's  Point 
to  Fort  Norfolk  becomes  an  actuality,  which  is  not  now  the  case.  It  is 
probable  that  some  years  will  elapse  before  many  structures  will  be 
l)uilt  out  to  the  port- warden's  line.  This  line  has  been  changed  sev- 
eral times  by  the  State  Board  of  Harbor  Commissioners — once  in  Octo- 
ber last — since  the  passage  of  the  river  and  harbor  act  of  August  5, 
188G.  The  location  of  the  dike  depends  so  largely  on  that  of  the  port- 
warden's  line,  that  the  Board  feels  compelled  to  recommend  that  its 
construction  be  delayed  at  least  until  some  of  the  proposed  docks  be- 
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tween  Lambert's  Point  and  Fort  Norfolk  be  bnilt  ont  to  the  port- war- 
den's line.  The  dike  is  not  imperative  now,  as  the  channel  is  in  excel- 
lent condition. 

The  question  arises,  what  shall  be  done  with  the  fnnds  available  f 
Shall  this  amount  be  held  indefinitely  for  the  construction  of  the  dike, 
or  shall  it  be  applied  to  dredging  f  If  additional  dredging  be  done, 
shall  it  be  in  extension  of  that  commenced  at  Lambert's  Point  or  in 
continuation  of  that  done  in  1885,  namely,  in  widening  the  narrowest 
part  of  the  existing  channel  f  The  latter  would  seem  to  be  the  most 
reasonable  course  from  an  engineering  or  common  sense  view. 

This  Board  is  decidedly  of  the  opinion  that  to  do  the  former  would 
be  in  accordance  with  the  law,  as  stated  by  Captain  Hinman,  but  it 
agrees  with  him  that  it  should  be  at  the  latter  place.  However,  before 
farther  action  be  taken,  the  Board  recommends  that  this  matter  be  re- 
ferred to  the  proper  authority  for  opinion  as  to  whether  the  money  now 
available  may  be  applied  to  dredging  alone,  and,  if  so,  can  it  be  applied 
to  widening:  the  channel  in  its  narrowest  partf 

Your  letter  of  the  29th  ultimo  and  the  papers  referred  to  therein  are 
retomed  herewith,  as  directed.  It  is  respectfully  recommended  that 
they  be  api)eiided  hereto. 

Very  respectfully,  your  obedient  servants, 

Wm.  p.  Cbaighill, 

Colonel  of  Engineers. 
Peteb  0.  Hains, 

Lieut.  Col.  of  Engineers. 
F.  A.  Hinman, 

Captain  of  Engineers. 
The  Chtbp  of  Engineebs,  IT.  S.  A. 

(First  lodonementi] 

Office  Chief  of  Engineebb, 

TJ.  S.  Abmy, 
June  11, 1887. 

Bespecifkilly  submitted  to  the  Secretary  of  War. 

The  within  report  of  the  Board  of  Engineers,  convened  by  direction 
of  the  Secretary  of  War,  by  Special  Orders,  Headquarters  Corps  of  En- 
gineers (laU'd  Apiil  29, 1887,  to  consider  certain  questions  in  reference 
to  the  I'xpcuditure  of  the  appropriation  made  by  the  river  and  harbor 
act  of  August  5, 1886,  for  improving  harbor  at  Norfolk,  Va.,  as  sug- 
p«*8ttfd  in  the  accompanying  project  of  Capt.  F.  A.  Hinman,  Corps  of 
Eugiueers,  coincides  in  opinion  with  that  officer  as  to  the  best  mode  of 
applying  it,  but  suggests  the  question  whether,  under  the  pecaliar 
wording  of  the  law,  the  amount  reserved  for  the  dike  can  be  properly 
applied  to  dredging.  In  a  commnnication  upon  the  subject  from  Col. 
W.  P.  Craighill,  Corps  of  Engineers,  the  senior  member  of  the  Board, 
dated  the  Gth  instant,  herewith,  to  which  reference  is  respectfully  in- 
vited, he  argues  that  while  the  dike  is  apart  of  the  approved  plan  its 
constrnction  from  one  appropriation  is  no  more  necessary  than  is  all 
the  dredging  required  in  the  whole  scheme  of  improvement.  It  may 
be  added  in  this  connection  that  the  location  of  the  dike  in  question 
cannot  at  this  time  be  properly  determined,  and  until  its  location  is 
finally  decided  upon  its  construction  cannot  be  commenced. 

The  question  therefore  becomes,  must  this  money  be  held  for  the  con- 
stmction  of  the  dike,  whose  proper  location  at  this  lime  can  not  be  de- 
cided npon,  or  may  it  be  expended  in  the  dredging  contemplated  in  the 
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project  that  has  been  approved  by  Congress  t  It  is  sabmitted  that  tbe 
act  of  Angnst  5, 188G,  making  appropriation  for  Norfolk  Harbor,  does 
not  modify  tbe  project,  but  in  its  strictest  construction  can  only  be  in- 
terpreted as  specifying  tbe  metbod  of  prosecuting  it.  If  tbis  view  of 
tbe  case  be  concurred  in  and  in  tbe  opinion  of  tbe  Secretary  of  War 
all  the  money  in  question  can  be  used  in  dredging,  it  is  recommended 
tbat  tbe  cbannel  be  increased  in  widtb  <<  on  eastern  side,  between  Lam- 
bert's Point  Ligbt  and  Fort  Norfolk.'' 

Sbould,  bowever,  tbe  Secretary  of  War  decide  tbat  tbe  money  re- 
served for  tbe  dike  must  be  expended  in  its  construction,  it  is  recom- 
mended tbat  on  account  of  tbe  difficulty  in  deciding  upon  tbe  proper 
location  for  it  tbat  tbe  money  be  beld  until  sucb  a  time  as  its  proper  po- 
sition can  be  determined,  and  tbat  in  tbe  mean  time  tbe  question  be 
submitted  for  future  action  of  Congress. 

Chas.  W.  Bathond, 
Acting  Chief  of  Engineers. 

(Second  indoraemeni.] 

War  Department,  June  15, 1887. 

Kespectfnlly  returned  to  tbe  Cbief  of  Engineers. 
Tbe  money  reserved  for  tbe  dike  will  be  beld  until  the  proper  posi- 
tion of  tbe  dike  can  be  determined,  and  tbe  wbole  subject  will  be  sub- 
mitted to  Congress  at  its  next  session. 
By  order  of  tbe  Acting  Secretary  of  War. 

John  Tweedale, 

Chief  Clerh. 


letter  of  colonel  v7illiam  p.  graighill,  corps  of  engineers, 
senior  member  of  the  board  of  engineers. 

United  States  Engineer  Office, 

.  Baltimore^  Md.j  June  G,  1887. 

General  :  Wbile  I  bave  signed  tbe  unanimous  report  of  tbe  Board 
of  Engineers,  dated  May  11,  concerning  the  improvement  of  Norfolk 
Harbor,  Virginia,  wbicb  contains  all  tbe  matter  essential  to  be  consid- 
ered from  an  engineering  point  of  view,  it  seems  expedient  to  invite 
attention  to  several  otber  features  of  tbe  situation  tbat  may  otherwise 
escape  notice. 

Tbe  cause  of  tbe  apparent  delay  in  tbe  rendition  of  tbe  report  is  ex- 
plained in  another  letter  of  this  date. 

The  total  appropriation  of  August  5, 1886,  was  $187,500.  The  words 
of  tbe  law  are  as  follows : 

ImproTiDff  harbor  at  Norfolk,  Va.,  and  improviiig  approach  to  Norfolk  Harbor  and 
the  United  States  navy-yard  at  Norfolk ;  continuing  improvement  by  widening  tho 
channel  of  Elizabeth  River  to  the  port-warden's  line  on  the  eastern  side,  between 
Lambert's  Point  Light  and  Fort  Noifolk,  one  hundred  and  eighty-seven  thousand  live 
hundred  dollars,  of  which  fifty  thousand  dollars  shall  be  expended  in  improving  tho 
harbor,  and  one  hundred  and  thirty-seven  thousand  five  hundred  dollars  in  widening 
the  channel  of  Elizabeth  River  to  the  port-warden's  line,  on  the  eastern  side,  be- 
tween Lambert's  Point  Light  and  Fort  Norfolk,  beginning  at  Lambert's  Point  Light, 
including  the  construction  of  tho  proposed  dike. 

This  language  is  peculiar,  as  it  defined  specifically  the  location  of  tbe 
dredging,  confining  it  to  the  vicinity  of  a  certain  property  at  Lam- 
bert's Point,  though  the  Board  of  Engineers,  in  their  report  of  October 
29, 1884,  had  made  an  entirely  different  recommendation,  embodying  a 
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(HopositioD  wliicli  seemed  to  provide  for  the  general  good  rather  than 
for  any  particular  interest,  however  important  that  interest  might  be 
to  its  owners^  or  to  the  city  of  Norfolk  and  its  commerce. 

Bat  the  law  was  imperative,  and  was  strictly  complied  with  as  far  as 
the  dredging  was  concerned. 

Enongh  money  was  reserved  for  the  construction  of  the  dike  men- 
tiooed  in  tbe  law.  The  dike  has  not  yet  been  built,  and  this  delay  is  in 
conformity  to  tbe  opinion  of  the  Board  as  expressed  in  its  report  of 
October,  1BS4^  after  which,  viz,  August  5, 1886,  Congress  made  the  ap- 
propriation of  that  year. 

The  Board  is  of  the  opinion  that  further  delay  in  the  construction  of 
the  dike  is  still  expedient. 

The  question  arises,  can  this  reserved  money  be  spent  in  whole  or  in 
part  for  dredging,  or  must  it  be  applied  entirely  to  the  diket 

The  improvement  of  Norfolk  Qarbor  is  a  continuing  work;  that  is, 
oae  which  has  been  approved  by  Congress,  is  now  in  progress,  and  has 
been  the  sabject  of  appropriation  more  than  once.  The  dike  is  a  part 
of  the  approved  project.  Its  construction  from  one  appropriation  is  no 
more  necessary  than  is  all  the  dredging  required  in  the  whole  scheme 
of  improvement. 

For  these  reasons  it  would  seem  admissible  to  omit,  for  the  present, 
the  application  to  the  dike  of  any  part  of  the  funds  now  available,  and 
to  use  them  in  dredging. 

As  the  harbor  now  is  in  reasonably  good  condition,  and  the  location 
for  additional  dredging  required  by  law  seems  clearly  not  the  best, 
it  would,  perhsLp&j  be  wisest  to  do  nothing  either  in  the  construction  of 
tbe  dike  or  in  more  dredging  until  the  whole  subject  can  be  again  con- 
sidered by  Congress  at  the  next  session. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Chaighill, 

Colonel  of  Engineers. 

The  CHTBF   op  BlJGINEEBS,  U.  S.  A. 


L3. 

IMPBOVEMENT  OF  ARCHER'S  HOPE  RIVER,  VIRGINIA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1887. 
It  was  deemed  inexpedient  to  resume  them,  the  funds  available  being 
insufficient. 

The  amonnt  that  can  be  profitably  expended  in  the  fiscal  year  ending 
Jane  30, 1889,  is  $9,400.70.  This  will  be  applied  to  dredging  and  will 
complete  the  project 

This  is  an  insignificant  stream  and  no  improvement  to  speak  of  has 
been  effected  thus  far.  If  there  be  any  commercial  statistics  they  are 
too  unimportant  to  be  considered.    None  could  be  obtained. 

This  work  U  in  the  coUectioo  dietrict  of  YorktowD,  Va. 

Money  statement 

July  1, 1886,  amount  available $-20.63 

July  1, 1887,  am<nint  available - 20.63 

8872  BNO  87 62  . 
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Amoaiit  (estimated)  required  for  completion  of  exiBtin|^  project |9,400.70 

Amount  that  can  be  profitabljr  expended  in  fiscal  year  ending  June  30, 1889 .    9, 400. 70 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


L4. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

The  act  of  August  5, 1886,  appropriated  $18,750  for  this  work«  A 
project  for  the  expenditare  thereof  was  submitted,  on  August  14, 1886, 
to  the  Chief  of  Engineers  and  duly  approved.  The  following  was  done 
in  accordance  therewith : 

In  order  to  {ascertain  the  condition  and  wants  of  the  river  and  to 
work  intelligently  and  systematically  thereon,  that  portion  from  the 
head  of  navigation  at  Petersburg  to  the  natural  deep  water  at  Point 
of  Eocks  below,  7f  miles,  was  resurveyed,  September  11  to  24, 1886,  by 
Mr.  H.  J.  Gielow,  assistant  engineer,  and  a  map  of  same  made.  A  copy 
of  the  map,  consisting  of  1  general  and  8  detailed  sheetsj  is  trans- 
mitted herewith.  There  is  shown  thereon  what  has  been  done  since  the 
survey,  and  also  what  is  proposed  for  the  future,  to  obtain  and  main- 
tain a  channel  at  least  12  feet  deep  and  not  less  than  100  feet  wide  on 
the  bottom  at  mean  high  tide.  Becent  data  shows  that  such  a  channel 
can  be  had  whereas  b^ore  the  width  was  rather  indetinite. 

The  late  deterioration  of  the  channel,  referred  to  below,  called  for  a 
revision  of  the  project,  which  has  been  made  aocordingly.  The  means 
to  accomplish  it  are  similar  to  those  used  heretofore  and  the  cost  only 
$6,560  in  excess  of  the  original  project.  Tha details  of  this  are  set  forth 
in  the  accompanying  report,  dated  the  13th  ultimo,  of  Mr.  H.  J.  Oielow, 
assistant  engineer,  which  is  based  on  the  latest  data  and  meets  with 
my  approval. 

His  estimate  for  this  is  as  follows : 

Dredging  54,250  onbio  yards  sand,  measured  in  place,  at  30  cents $16, 275 

Constructing  3,930  linear  feet  of  tr4ining-walls  and  jetties,  at  $2.50 9, 825 

Constructing  1,000  linear  feet  of  revetment,  at  $2 2,000 

Repairing  old  jetties 1,300 

29,400 
For  engineering  and  contingencies,  15  per  cent 4,410 

:»,  810 

The  estimate  for  improving  <<  Stein's  Upper  Gut "  is  $71,400  as  set 
forth  in  report  of  Gapt.  Thomas  Turtle,  Gorps  of  Engineers,  page  904, 
Beport  of  the  Ghief  of  Engineers,  1882.  His  estimate  for  <<  diverting  the 
water  of  the  river  above  the  harbor  at  Petersburg  to  the  old  north 
channel "  is  $105,223.33,  as  stated  in  his  report  on  page  907  of  the  fore- 
going. 

The  navigable  channel  of  this  river  was  in  quite  a  satisfactory  con- 
dition up  to  July  last,  when  an  extraordinary  freshet  occurred  that  in- 
jured it  somewhat ;  it  was  the  highest  that  has  been  since  that  of  1851, 
which  was  1  foot  higher.  As  soon  thereafter  as  funds  were  available 
and  a  proper  survey  could  be  made,  dredging  was  commenced  through 
the  three  shoals  that  were  largely  due  to  the  freshet,  and  although  the 
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vlj.  Tbeae  soandings  show  a  navigable  chanDel  at  least  10.5  feet 
\p  at  mean  high  tide.  The  shoalest  places  are  just  above  Chung's 
Bding  and  at  Sanken  Island.  It  is  thought  that  the  recent  closing 
Old  Channel  above  the  former  at  two  points — the  mattress  dam,  a 
itimiatiaii  of  the  closare  dike,  and  linshmore's  Dam,  near  the  foot  of 
ddledock  Cat — will  have  a  tendency  to  scour  oat  and  maintain  the 
lanel  above  ChUIing's  Landing. 

tbe  seven  temporary  revetments  along  Pnddledock  Gat  have  well 
^served  their  pnrposo  to  hold  up  the  dredge  bank  for  the  time  being, 
i  will  oot  be  considered  hereafter.  Besides  these  there  is  now  an  ag- 
fgale  of  seventy-seven  stractnres  to  be  maintained  in  this  river,  i.  e.j 
eFetaient^  C7  jetties,  3  dams,  and  G  training- walls.  Of  these,  35  Jet- 
B  and  1  training-wall  are  in  Petersburg  Harbor,  which  is  under  the 
isdietion  of  the  city  of  Petersburg.  Some  of  the  latter  are  not  in 
od  order.  The  balance  are  in  fair  condition .  It  is  proposed  to  build  9 
ire  stmctares,  t.  e.,  7  jetties  and  2  training- walls  in  the  south  channel, 
rhe  city  has  dredged  and  is  now  dredging  the  harbor,  and  has 
siped  material  behind  Lieutenant  Bun  wall  (very  dilapidated)  and 
lor  Ran  I>ike  from  these  structures  to  the  shore.  It  is  understood 
It  the  city  will  provide  for  any  deterioration  of  the  channel  ti^at  may 


On  Angoat  20, 1886,  proposals  were  invited  for  a  new  steam-boiler  to 
tlie  condemned  one  on  the  tow-boat.  Those  received  in  re- 
thereto  were  opened  September  20, 1886,  and  a  contract  duly 
ide  on  September  27^  1886,  wiUi  the  West  Point  Engine  and  Machine 
Hnpany,  of  West  Point,  Pa.,  to  deliver  the  same  at  Petersburg,  Va., 
\  November  11, 1886.  The  contractors  did  not  deliver  it  as  agreed,  and 
ter  the  expiration  of  the  contract  they  made  application  for  an  ezten- 
qh  of  the  time  for  delivery,  which  was  not  granted.  However,  the 
Nler  was  accepted,  as  it  was  for  the  interest  of  the  Government  to 
» so.  It  was  delivered  on  December  15, 1886,  and  placed  in  position 
I  the  tow-boat  bv  the  hire  of  labor  and  the  purchase  of  materials  in 

so  that  the  boat  was  in  commission  on  January  2, 1887. 
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ifc  1,775  feet  in  length.  War  projectiles  were  dug  up  here,  Bhowing  that 
the  shoal  was  not  of  recent  date,  14,859  cubic  yards  from  the  shoal  at 
the  head  of  Puddledock  Cut,  where  two  cuts  were  made  through  it 
2,340  feet  long.  This  sand-shoal  was  largely  due  to  the  erosion  of  the 
dredged  material  on  the  left  bank,  where  the  river  makes  a  turn  into 
Puddledock  Cut;  5,580  cubic  yards  were  removed  from  Eushmore's Shoal 
at  the  foot  of  Puddledock  Cut.  Two  cuts  and  about  half  of  a  third 
were  made  through  this  774  feet  long.  This  channel  is  now  straighter 
than  formerly.  It  is  thought  that  it  had  never  before  been  completed, 
as  not  only  sand  but  gravel  and  very  stiff  clay  were  encountered. 

By  hired  labor,  the  purchase  of  materials  by  contract  and  in  open 
market,  the  use  of  brush  cut  on  the  reservation  along  Puddledock  Cut, 
and  the  aid  of  the  Government  plant,  the  following  was  done : 

A  break  of  78  linear  feet  in  the  upper  (old)  portion  of  Poor  Kun  Dike 
was  repaired. 

Jetties  11  and  12,  in  Petersburg  Channel,  were  cut  off  10  and  20 
feet,  respectively,  to  make  the  channel  near  them  of  uniform  width  and 
cross-section.    Minor  repairs  were  made  to  other  jetties  in  their  vicinity. 

Joiner's  Spring  Dike  was  repaired  at  both  ends  to  give  it  strong 
shore  connections* 

The  <^  mattress  dam,*'  137  feet  long,  an  extension  of  the  closure  dike 
and  Jetty  21,  was  strengthened  and  raised  to  correspond  with  the  lat- 
ter to  prevent  the  flow  of  the  ebb  tide  into  "  Old  ChanneP  at  mean 
high  tide.    This  required  considerable  work. 

Extensive  repairs  were  made  to  480  linear  feet  of  the  old  portion  of 
the  closure  dike,  such  as  new  log  and  sheet  piles,  braces,  cap  and  wale 
pieces,  here  and  there,  additional  brush  and  gravel  protection  along  it 
to  prevent  scour,  etc. 

A  pile  and  fascine  revetment  348  feet  in  length  was  built  along  the 
left  bank  at  the  upper  end  of  Puddledock  Cut  to  check  erosion  where 
the  river  turns  into  the  same. 

The  break,  104  linear  feet,  in  Ilushraore's  old  dam  was  closed,  as 
observation  showed  that  at  nearly  all  stages  of  the  tide  there  was  a 
flow  through  it  from  the  foot  of  Puddledock  Cut  into  Old  Channel 
that  caused  the  navigable  channel  to  deteriorate.  This  also  turns 
more  water  into  Catling's  Beach  to  assist  in  maintaining  the  channel 
therein. 

The  construction  of  Rushmore's  log  and  sheet  pile  dike,  607  feet  long, 
was  commenced  and  nearly  completed.  The  object  of  this  is  to  assist 
in  maintaining  the  channel  through  Eushmore^s  Keach. 

The  old  dam  across  the  northerly  channel  at  Sunken  Island  having 
nearly  disappeared,  the  construction  of  a  new  log  and  sheet  pile  dam 
270  feet  long  was  begun  for  the  betterment  of  the  other  channel.  It 
has  been  located  about  75  feet  below  the  old  one  in  order  to  facilitate  its 
construction. 

The  small  balance  available  will  be  applied  to  the  care  of  property 
and  contingencies.  The  sum  of  $33,810  can  be  profitably  expended  in 
the  fiscal  year  ending  June  30, 1889,  with  which  it  is  proposed  to  com- 
plete the  improvement  as  projected,  to  the  great  benefit  of  navigation 
and  commerce.  It  is  estimated  that  $5,000  will  be  required  yearly  there- 
after to  maintain  the  work,  parts  of  which  are  of  a  perishable  nature 
and  will  need  repairs. 

The  annual  report  of  J.  H.  Van  Aukeu,  president  Lower  Appomat- 
tox Company,  and  the  commercial  statistics  are  appended  hereto. 

Petersburg  is  a  port  of  entry. 
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Money  statement 

July  I,  ISrO,  amount  available |857.30 

iBoont  received  from  an  officer  for  fuel 45.00 

Amoirnt  appropri  ated  by  act  approved  August  5, 1886 18, 750. 00 

19, 652. 30 
July  1, 1867,  amount  expended  daring  fiscal  year,  exclusive  of 

liibilities  outstanding  July  1,  1886 >18,510.8l 

Jnlj  1,1887,  on  tatanding  liabilities 318. 72 

18, 829. 53 

Jaly  1, 1887,  amount  available 622.77 


Amount  (eetimated)  required  for  completion  of  existing  project 33, 810. 00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1889 .  33, 810. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ikbrad  of  proposals  received  for  fumiahingf  huildinfTf  and  delivering  a  steam  boiler, 
tpesed  hy  Capt,  F.  A.  Hinman,  Corps  of  Engineers,  at  Norfolk,  Va.,  September  20, 1886. 


Names  and  addresses  of  bidders. 


John C. FroehUch  &Co.,  Baltimore,  Md 

Henry  Warden,  Philadelphia,  Pa 

Tbeooore  Smith  and  Henry  Smith,  Jersey  City,  K.  J 

H.T.  liorrlaon.  Petersbarg,  Va 

S.  C.  Foraaith  Machine  Company,  by  W.  E.  Drew,  agent,  Manchester,  N.  H 

B.  J.  Codd  A  Co..  Baltimore,  Md 

West  Point  Sogine  and  Machine  Company,  West  Point,  Pa 


Price. 


$730.00 
750.00 
695.00 
683.80 
OU.OO 
1,042.00 
495.00 


Contract  with  West  Point  Engine  and  Machine  Company. 


projxct  of  mb.  h.j.  oielow,  assistant  engineer. 

•  United  States  Engineer  Office, 

Norfolk,  Va.,  June  13, 1887. 

Captain:  In  compliance  with  yonr  verbal  instruction^  I  have  the  honor  to  submit 
berewith  an  estimate  for  the  attainment  and  maintenance  of  a  channel  100  feet  wide 
tod  12  feet  deep  at  mean  hieh  tide  in  the  Appomattox  River,  Virginia,  from  tlio 
oty  of  Petersbarg  to  Point  or  Bocks. 

HABBOR  OF  PETERSBURG. 

The  improvement  of  this  part  of  the  river,  including  the  scheme  of  opening  Stein's 
Upper  Cnt,  comes  nnder  the  domain  of  the  city  of  Petersburg,  and,  with  the  excep- 
tion of  the  river  and  harbor  act  dated  March  3,  1881,  does  not  seem  to  have  been  con- 
templated by  river  and  harbor  acts ;  therefore  no  estimates  have  been  made  for  this 
put  of  the  river. 

PETERSBURG  CHANNEL. 

It  is  thonsht  that  in  this  reach  the  desired  channel  (12  feet  by  100  feet  cross-section) 
cm  be  obtained  by  Jetties  alone,  but  the  commercial  interests  involved  seem  to  require 
immediate  relief  by  dredging  rather  thim  the  much  slower  process  of  erosion  by  the 
ktty  system.  For  this  reason  it  is  recommended  that  the  channel,  in  the  vicinity  of 
nxwB  Dike  and  above,  be  dredged  to  the  required  width  and  depth,  and  that  the  jet- 
ties be  relied  on  for  maintaining  it. 

Jetties  Nos.  5  to  14,  inclusive,  are  spaced  300  feet  apart.  This  distance  appears  to  bo 
too  great  and  should  be  reduced  to  about  225  feet  by  constructing  75- foot  sections  of 
trtining  wall^  ap  stream,  from  the  channel  ends  of  Jetties  8,  9, 10, 11 ,12,  and  13.  The 
brush  portion  of  Jetty  No.  5  should  be  repaired,  as  the  bad  condition  of  this  Jetty  is 
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responsible  for  the  shoaling  in  the  western  edse  of  channel  between  Jetties  5  and  G. 
General  repairs  are  needed  on  Jetties  7,  8,  9,  10, 11,  12,  13,  14,  15,  16, 17,  and  20. 
The  cost  of  this  improvement  is  estimated  as  follows : 

Dredging 4,350  cubic  yards  sand  measared  in  place,  at  30  cents $1, 306 

Constructing  six  sections  of  training- wall,  75  linear  feet  each,  450  feet,  at  $2.50 .    1 ,  125 
Repairs  to  old  Jetties 1,300 

3,730 

PUDDLBDOCK  CUT. 

A  bar  or  a  shoal  commencing  between  Jetties  20  and  21  and  extending  3,000  feet 
down-stream,  has  formed  since  the  dredging  in*  1885.  The  cause  for  this  was  two- 
fold :  (1)  A  large  volume  of  water  passed  through  into  the  old  channel,  resulting  in 
a  considerable  reduction  in  the  velocity  of  the  current  in  the  locality  in  question  and 
causing  a  deposit  of  matter  held  in  suspension  by  the  water,  which  was  (2)  aog- 
mented  by  the  caving  of  the  west  bank  in  this  vicinity.  The  causes  have  been  re- 
moved, (1)  by  the  completion  of  the  closure  dike,  the  whole  volume  of  water  now 
passing  tlux>ugh  Puddledock  Cut,  producing  a  more  uniform  current  with  an  increased 
velocity,  and  (2)  348  linear  feet  of  revetment  has  been  constructed  immediately  below 
the  closure  dike  to  protect  the  west  bank.  It  is  proposed  to  extend  this  1,000  feet 
farther  ultimately,  if  required.  Two  outs  have  been  dredged  through  this  bar,  result- 
ing in  a  channel  40  feet  wide  and  12  feet  deep  at  mean  high  tide.  The  remainder  of 
this  bar  should  be  removed  by  dredging  as  soon  as  funds  will  permit. 

The  main  portion  of  Puddledock  Cut  is  in  excellent  condition,  having  a  channel 
not  less  than  100  feet  wide  and  12  feet  deep  at  mean  high.tide,  and  there  is  no  indi- 
cation of  any  deterioration. 

ESTIBfATED  COST  OF  WORK  RKQUXBXD. 

Dredging  16,000  cubic  yards  of  sand,  measured  in  place,  at  30  oeats $1, 800 

Constructing  1,000  linear  feet  of  revetment,  at  |2 • • 2,000 

6,800 

SOUTH  CBAXJnL, 

Bar  at  Suahmort^B, — Just  below  the  foot  of  Puddledock  Cut  the  river  attains  a  width 
of  400  feet,  giving  a  considerable  increase  of  sectional  area  and  a  consequent  reduced 
velocity,  causing  the  formation  of  a  shoal  or  bar  at  this  point.  There  are  also  two 
lesser  shoals,  1,SK)  feet  and  3,000  feet  below  the  foot  of  Pnddledoek  Cut.  It  is  pro- 
posed to  remove  these  shoals  by  dredging,  and  it  is  believed  that  a  permanent  chan- 
nel will  be  maintained  through  the  bar  at  Rushmoie's  by  the  training-wall  recently 
constructed  between  Old  Channel  and  Puddledock  Cut  tTom  the  lower  end  of  island, 
extending  about  600  feet  do^n  stream,  and  the  permanent  closing  of  Old  Channel  at 
the  closure  dike,  which  causes  a  largely  increased  volume  of  water  to  flow  through 
this  reach.  The  two  lesser  bars  should  be  removed  by  dredging,  which  will  fuffice 
for  a  long  time  to  come. 

Dredging  at  Rushmore's  and  below : 
11,700  cubic  yards  sand,  measured  in  place,  at  30  cents $3,510 

Bar  at  Gatlin^s, — It  is  understood  that  dredging  has  been  done  in  this  locality  sev- 
eral times,  but  it  seems  to  have  filled  up  completely,  as  at  present  there  is  nothing 
in  the  appiearance  of  the  bottom  to  show  where  the  work  was  done.  A  recent  ex- 
amination of  the  cut,  20  feet  wide  and  12  feet  deep,  at  mean  high  tide^  made  throagh 
this  bar  in  October  and  November,  1886,  shows  that  it  is  filling  up  rapidly.  It  is  pro- 
posed  to  remove  this  bar  by  dredging  and  to  maintain  the  channel  so  obtained  by  re- 
ducing the  cross-sections  to  their  proper  areas  by  means  of  Jetties  and  a  training-wall. 
The  latter  will  also  prevent  the  water,  at  or  near  high  tide,  from  flowing  over  iho 
low  marsh  into  Old  Channel,  and  vtee  vtrHL,  The  cost  of  the  foregoing  iscsti  mated  as 
follows : 

Dredging  13,300  cubic  yards  sand,  measured  in  place,  at  30  cents $3, 990 

Constructing  8  jetties  and  1  training- wall,  2,180  linear  feet,  at  18.50 5, 450 

9, 440 

At  the  confluence  of  South  and  Old  Channels  there  is  a  slight  shoal,  havin<;  a  tor- 
tuous 12- foot  channel,  from  20  feet  to  80  feet  wide,  through  it.    No  work  has  over  been 
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done  tM^ro,  and  llio  r^oiuoval  of  1,100  culHo  yards  of  sanil^  measured  in  place,  will  se- 
eore  a  cbunnel  100  leet  wide  aud  12  feet  deep  at  mean  liigh  tide,  wj^ich  will  probably 
maiDtain  itself  without  the  use  of  jetties.  Sbonld  there  be  a  tendency  to  shoal  after 
dredging,  it  woald  bo  more  economical  to  dredge  occasionally  than  to  construct  a 
sptem  of  jetties,  the  cost  of  construction  and  maintenance  of  which  would  be  totally 
disproportionate  to  the  benefits  secured.  The  cost  of  dredging  1,100  cubic  yards, 
Mssared  in  place,  at  30  cents,  is  $330. 

Bar  at  Sunken  l9land, — ^This  bar  is  due  to  the  excessive  width  of  river  and  the  di- 
Tiaion  of  the  currents,  a  part  of  the  water  flowing  around  the  island.  It  is  proposed 
to  dred^  a  ohumel  through  this  bar  and  secure  its  permanence  by  the  construction 
of  a  trainixig-wall  on  the  western  side  of  the  channel,  and  by  the  closing  of  the  water- 
way behind  Sunken  Island  by  means  of  a  dike.  The  latter  is  now  in  course  of  con- 
ikmctiou.    Tlie  cost  of  this  work  is  estimated  as  follows : 

Dredging  6,000  cubic  yards  sand,  measured  in  place,  at  30  cents $1,800 

CoDstmcting  1,300  linear  feet  of  training-wall,  at  |2.50 3,250 

5,050 

At  Point  of  Rocks  tho  12-foot  channel  is  contracted  to  a  minimum  width  of  40  feet* 
which  is  mainly  due  to  a  division  of  the  water,  a  considerable  volume  passing  up  and 
down  behind  Sunken  Island.  This  will  be  obviated  b^  the  closing  of  the  channel  be- 
hind the  island  at  its  upper  end,  which  work  is  now  in  progress.  It  is  proposed  to 
increase  the  width  of  the  12-foot  hish-tlde  channel  to  120  feet  by  dredging,  which 
will  require  the  removal  of  1,800  cubic  yards  of  sand,  measured  in  place,  at  30  cents, 

Nothinii:  further  should  be  done  here  until  the  full  effect  of  closing  the  channel  be- 
hind Sunken  Island  has  been  ascertained.  It  is  probable  that  Jetties  can  be  avoided 
here,  which  would  not  only  be  a  saving  of  funds,  but  would  be  advantageous  to  the 
•Btiie  channel  above. 

RECAFITULAtlON. 

Dredffing  54,250  cubic  yards  sand,  measured  in  place,  at  30  cents $16, 275 

Consumcting  3,930  linear  feet  of  training- walls  and  Jetties,  at  $2.50 9, 825 

Constructing  1,000  linear  feet  of  revetment,  at$2 2,000 

Repairing  old  Jetties 1,300 

29,400 
Fer  enfiaeeriiig  and  contingencies,  15  per  cent 4,410 

Total 33,810 

Very  sespectfully,  your  obedient  servant, 

H.  J.  GlELOW, 

AsBistant  Engineer. 
Capt  F.  A.  HnncAN, 

Cerf$  efEmqinwre,  V,  S,  A. 


Tabue  a. — T0iinag0  of  Ike  port  of  Petersburg  from  July  1,  1886,  to  July  1, 1887. 


dSflt. 


Sloopt 

SteaaMtt ' 

Tatol 


Nnmber 

of 
vesselB. 


Tonoaco 

of 
Teasels. 


18,51&68 

791.01 

40,748.84 

8, 114. 71 


63,169.24 
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Table  B. — Biver  commerce  of  the  port  of  Petershurff — value  ofarticlee  of  freight, 

INWABD  FBEIGHT. 


AxtidM. 


Coal 

Com 

Wheat 

Oato 

Hay,  atxaw,  etc 

loe 

Gnano 

Lime  (bnilden) 
Lime(uieU).... 

Cement 

Cotton 


Yalne. 


$64,  OW 

8,801 

8,810 

1,442 

853 

26,584 

108,  OM 

2,000 

864 

618 

41,230 


Arttelei. 


Peannts 

Potatoea 

Somao 

Sirap 

Oil... 

Oysters. 

Oyster  sheUa . 

Logs 

Hiscellaneoaa 

Total... 


Yaloe. 


$42,172 

2,100 

4.624 

2,700 

2,900 

8,860 

380 

894 

2,000 

804,425 


OTJTWABD  FRUOHT. 


Barrels 

Cotton  seed. . 

Gnano 

Plaster 

Bailroadties 


Pine  Inmber . . 
Pine  wood..... 
Poplar  wood.. 
Misoellaneoos 


Total 


•38.708 

28,431 

1,382 

25,000 


104,023 


Inward  commerce.. 
Outward  commerce 


SUHHART. 


$304,425 
104,923 


Totol 409,348 


L5. 

IMPROVEBiENT  OF  NORTH  LANDING  RIVER,  VIRGINIA  AND  NORTH 

CAROLINA. 

There  were  no  operations  daring  the  fiscal  year  ending  JaneSO,  1887. 
It  was  not  deemed  expedient  to  resnme  them,  the  fands  available  being 
insufficient. 

The  interest  of  this  work  in  the  combined  steam  bolster  and  pile- 
driver,  owned  jointly  by  it  and  the  Pamplico  and  Tar  rivers  work  (trans- 
ferred daring  the  year  to  another  district),  was  obtained  by  the  latter 
on  November  23, 1886,  nnder  anthority  of  the  Chief  of  Engineers,  by 
the  payment  to  the  former  of  $2,169.69,  which  was  the  totol  amoant 
expended  by  it  thereon. 

On  May  18, 1887,  an  incidentol  carsory  examination  of  the  work  was 
made  nnder  my  personal  direction,  which  showed  that  the  channel  was 
in  a  fairly  navigable  condition. 

The  $40  spent  during  the  fiscal  year  ending  June  30, 1887,  was  for  care 
of  property. 

The  funds  available  will  be  applied  to  contingencies.  The  fi|am  of 
$10,000  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
1889.  It  is  proposed  to  apply  this  to  dredging,  as  set  forth  in  the  An- 
nual Report  of  the  Ghief  of  Engineers,  1885,  and  also  to  the  removal  of 
logs,  etc,  that  have  made  their  appearance  since  the  river  was  last 
cleared  of  them.  The  most  of  this  is  due  to  the  careless  handling  of 
log-rafts,  for  which  there  should  be  some  legal  remedy. 

The  commercial  statistics  received  lY^m  the  Albemarle  and  Chesa- 
peake Canal  Company  are  appended  hereto.    They  also  relate  to  Gurri- 
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nick  Souud,  Coanjok  Bay,  and  North  Eiver  Bar,  which  are  on  the  same 
inland  water-route.  AtteDtiou  is  especially  invited  to  the  interesting 
letter  of  Franklin  Weld,  esq.,  president  of  said  company,  which  bears 
high  testimony  to  the  good  results  eftected  by  the  money  appropriated 
by  Congress  for  the  improvement  of  this  very  important  route. 

TbU  river  is  in  the  collection  district  of  Norfolk,  ^a. 

Money  statement. 

July  1,1886,  amount  available $1,500.00 

imoont  Teceived  from  sale  of  combined  steam  hoister  and  pile-driver 2, 1G9. 69 

3, 669. 69 
July  1,  1687,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 40.00 

Jolyl,  1887,  amount  available 3,629.69 

iAmonut  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889  10, 000. 00 
Sabmitted  in  compliance  with  reqniroments  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18C7. 


COanfEBCIAL  STATISTICS. 


Trade  tkrougk  the  Albemarle  and  Cheeapeake  Canal  for  fiscal  year  ending  June  30, 1887 

paeeing  through  Elizabeth  and  North  Landing  rivers. 

QOINQ  NORTH. 


Articles. 


Cotton bales. 

Vlah barrels. 

Xs;Ttlstore8 do... 

TarpeDtine do... 

XCjn> crates. 

lUga pounds. 

Inm .^.do  .. 

ik» bushels. 

?MDats do.. 

Csrn do... 

Bsrf barrels. 

Beer do... 

rUwr do... 

Jhh do... 

Molssaea do... 

Spirits do... 

Msar do... 

CoffM sacks. 

Shoes cases. 

8oap boxes. 

ToMcco do... 

Kails kegs. 


Quantity. 


62,404 

7,849 

4,748 

34 

2,263 

4,790 

20,000 

24,507 

2J,612 

110,438 


Articles. 


Wood cords. 

Juniper  logs do... 

lUilroad  ties number. 

Potatoes bushels. 

Wheat do... 

Beans  and  peas do... 

Lumber feet. 

Shingles number. 

Laths do... 

Staves do... 


Quantity. 


507 

2,977 

36,892 

72,456 

1,195 

6,878 

88,600,030 

28,639,984 

2,110,850 

600,680 


GOING  SOUTH. 


9.623 

673 

47,362 

495 

1.324 

699 

2,674 

974 

1.456 

1,630 

1,674 

2,074 

Crockery orates. 

Cement casks. 

Oyster  shells bushels. 

Iron pounds. 

Guano tons. 

Hay bales. 

Salt sacks. 

Plaster bushels. 

Oil barrels. 

Coal tons . 

Ice do... 


107 

2,682 

18.650 

1, 842, 178 

5,855 

16,220 

17. 742 

75,850 

3,970 

2,818 

3,171 


Fetie/f  navigating  the  Albemarle  and  Chesapeake  Canal  during  the  fiscal  year  ending  June 

30,  1887. 


Directioti. 


Goinc  north 
Going  soQtb 

Total. 


Steamers. 

Schooners. 

Sloops. 

Barges. 

Lighters. 

BoaU. 

1.676 
1,693 

.  697 
619 

97 

84 

289 
270 

25 
24 

3 
6 

"  3.309 

1,210 

181 

.      568 

40 

9 

luru. 


297 


207 
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IMPROVEMENT  OF  CURRITUCK  SOUND,  COANJOK  BAY,  AND  NORTH  RIYER 

BAR,  NORTH  CAROLINA. 

Tlio  act  of  Augast  5, 18^,  appropriated  $10/)00  for  this  work.  A 
project  for  the  expenditure  thereol  was  daly  submitted  to  and  approved 
by  the  Chief  of  Engineers. 

Accordingly,  on  September  22, 1887,  proposals  were  invited  for  dredg- 
ing a  channel  across  Korth  Biver  Bar,  as  described  in  the  Annual  Be- 
port  for  1885,  and  on  October  27, 1887,  a  contract  was  entered  into  with 
Messrs.  James  Galer  &  Son,  of  Norfolk,  Ya..  to  do  the  work  at  13.9  cents 
per  cubic  yard,  measured  in  scows.  Work  under  the  contract  was  to 
have  been  commenced  on  or  before  February  1, 1887,  and  completed  on 
or  before  June  30, 1887.  It  was  not,  however,  commenced  until  March 
2, 1887,  owing  to  the  unreasonable  and  unnecessary  delay  of  the  con- 
tractors. Their  plant  was  out  of  repair  and  not  adapted  to  the  work. 
They  worked  until  March  5,  1887,  inclusive,  and  did  no  work  there- 
after. The  contract  expired  unfinished,  and  Messrs.  James  Galer  &  Son 
are  therefore  failing  contractors. 

The  number  of  cubic  yards  removed  by  them  is  1,037,  for  which  no 
payment  has  been  made,  and  the  total  amount  of  the  contract  05,000, 
more  or  less. 

On  May  5, 1887,  the  officer  in  charge  recommended  that  the  contract 
be  annulled  and  the  work  readvertised,  giving  reasons  therefor.  This 
was  not  approved  by  the  Chief  of  Engineers.  On  June  2, 1887,  the  offi- 
cer in  charge  renewed  his  recommendation,  giving  an  additional  reason 
therefor.  In  his  reply  thereto  of  June  8, 1887,  the  Chief  of  Engineers 
stated  that  the  contract  would  be  permitted  to  expire,  and  authorized 
the  work  to  be  advertised  anew,  which  was  done,  the  proposals  to  be 
opened  on  July  11, 1887.  The  funds  available  will  be  expended  ac- 
cordingly. 

It  is  understood  that  the  Light-House  Department  will  mark  this 
channel,  when  completed,  in  the  manner  proposed  in  my  Annual  B^ort 
of  1885. 

The  steam-tender  Lucerne  was  built  for  use  on  this  and  other  works. 
For  the  details  relative  thereto  see  report  for  this  fiscal  year  on  harbor^ 
at  Norfolk,  Ya.,  and  its  approaches. 

On  May  18, 1887,  a  personal  examination  was  made  of  this  work,  and 
it  was  found  that  the  channel  through  the  sound  and  bay  was  in  fair 
condition,  the  depth  being  from  7.5  to  8  feet  at  ordinary  winter  water. 
There  was  7  feet  of  water  on  the  bar.  The  shell  dike  stood  well,  with 
the  exception  of  two  breaches  that  had  been  unlawfully  made  for  the 
{lassage  of  skifiCs. 

The  sum  of  $55,122.85  can  be  profitably  cx[>ended  in  the  fiscal  year 
ending  June  30, 1889.  It  is  proposed  to  complete  the  project  with  this, 
as  set  forth  in  the  Annual  Bei>ort  of  the  Chief  of  Engineers,  1885. 
However,  work  of  this  character  is  not  susceptible  of  entire  and  i>er- 
manent  completion,  as  more  or  less  dredging  must  always  be  done  to 
maintain  it.  It  is  estimated  that  an  annual  expenditure  of  $5,000 
would  be  ample  for  this. 

The  commercial  statistics  are  the  same  as  those  to  be  found  ij  report 
on  North  Landing  Biver,  Virginia  and  North  Carolina,  for  this  fiscal  year, 
these  works  being  on  the  same  highly  important  inland  water-route. 

Curritnck  Soand,  Cooiijok  Bay,  and  North  Biver  Bar  are  in  the  coUeotion  dlstriot 
of  Norfolk,  Va. 
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Money  statement 

Jaly  1,  IddG,  omoaut  available $1,500.00 

Amount  appropriated  b j  act  apppved  Aagust  5, 188G 10, 000. 00 

11,^00.00 
Jalv  1, 1887,  amount  expended  daring  fiscal  year,  exclusive  of 

Uabillties  oatstandlng  July  1, 1886 |1,G95.52 

July  1, 1887,  oatstanding  liabilities 33.68 

1,720.20 

July  1, 1887,  amount  available 9,770.80 

(Amount  (estimated )  required  for  completion  of  existing  project 55, 122. 85 
Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1889    55, 122. 85 
Submitted  in  compliance  with  reqniremoments  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Aliiract  of  proposals  received  for  dredging  across  North  River  Bar,  North  CaroUfuif  opened 
hg  Vapt,  F,  A.  Hinmatif  Corps  of  Engineers^  at  Norfolk,  Va.,  October  22,  1886. 


Va 


Names  and  addrMses  at 
bidders. 


George  E.  Ward,  Wash- 
ington,  D.  C. 


James  CsJer  db  Sod,  Nor- 
folk, Ya. 


Thomas    P.     Morgan, 
Washington,  B.  C. 


Date  of  commeDco- 
ment  and  comple* 
tionof  work. 


Cornmence  on  or  be- 
fore December  10, 
1886,  and  complete 
on  or  before  June 
30,  1887. 

Commence  irork  on' 
or  before  Febru- 
ary 1.  1887,  and 
complete  on  or  be- 
fore Jane  30, 1887. 

Commence  Docem« 
ber  1,  1886,  and 
complete  by  June 
80, 1887. 


Narobor  and  kind 
of  maehines  to  bo 
osed. 


One  or  more  dipper 
dredges. 


One  or  two  dipper 
dredges. 


Ono  dipper  dredge . . 


Capacity  (onbic 
yards  per  day). 


SOOeacb 


400  and  probably 
600  or  700. 


400  in  fair  work- 
ing weather. 


Price 

per  cnbic 

yard. 


dnU. 
14.75 


13.0 


•23 


*If  any  stamps  are  onooonterod,  $6  per  hour  for  all  time  consumed  in  remoTing  same. 
Contract  with  James  Caler  &,  Son. 


L7. 

IMPEOVEMENT  OF  BLACKWATER  KIVEB,  VIROINIA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30^  1887, 
tiiere  being  no  fnnds  available. 

The  sum  of  $2,500  can  be  profitably  expended  in  the  fiscal  year  end- 
ing June  30^  1889.    It  is  proposed  to  apply  this  as  follows: 

Bedredging  two  bars  that  have  shoaled  slightly;  catting  off  project- 
ing points  that  have  only  been  partially  cnt  off,  and  removing  any  fogs, 
snags,  etc.,  that  may  be  fonnd. 

The  accompanying  commercial  statistics,  received  from  J.  H.  Bogart, 
esq.,  sai)erintendent  of  the  Albemarle  Steam  I^avigation  Company, 
show  that  a  large  business  is  done  on  this  river.  Its  business  is  affected 
somewhat  by  two  other  competing  routes ;  t.  c,  the  Albemarle  and 
Chesapeake  Canal  and  the  Norfolk  Southern  Railroad.  However,  there 
ap])ears  to  be  enough  for  all  in  this  important  section  of  the  country. 
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The  small  auiouut  required  to  complete  this  improvement  would  be  of 
great  benefit  to  the  community  near  it  and  of  considerable  advantage  to 
commerce. 

This  river  is  in  tbe  collect iou  district  of  Norfolk,  Va. 

Money  statement 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1689    $2y  GOO.  00 
Sabmitted  in  compliance  with  reqnirementa  of  sections  2  of  river  and 
harbor  acts  of  1^66  and  1867. 


COMMERCIAL  STATISTICS. 

BuHnest  delivered  to  and  from  poimt8  on  BlacJntater  and  Meherrin  rivers  hy  Albemarle 
Steam  Navigation  Company  from  July  1,  1886,  to  July  1,  1887. 

South : 

Merchandise pounds..  12,214,7.-7 

Gnano do....  2,946,863 

Vorth: 

Merchandise do 3,474,289 

Cotton bales..  7,981 

Peannts ba^..  12,257 

Rice ^ pounds..  172,718 

Truck packages..  5,054 

Fresh  fish : 

Boxes 1,554 

Half  boxes 235 

Salt  fish: 

Barrels 3,688 

Half  barrels 2,448 

J.   H.  BOGABT, 

Superintendent  Albemarle  Steam  Navigation  Company, 

Capt.  F.  A.  HiKMAN, 

Chrps  of  Engineers,  U,  S,  A,  , 


LrS. 

IMPROVEMENT  OF  NOITOWAY  RIVER,  VIRGINIA. 

There  were  no  operations  daring  the  fiscal  year  ending  Jnne  30, 1887. 
It  was  deemed  inexpedient  to  resnme  them,  the  lands  available  beiug 
insufficient. 

^o  reliable  commercial  stetistics  are  available.  There  is  but  little 
traffic  over  the  river. 

The  proposed  improvement  shonld  not  be  completed,  as  commerce^ 
both  present  and  prospective,  does  not  demand  it;  therefore  no  farther 
appropriation  is  asked  for  this  work. 

This  river  is  in  the  eollection  district  of  Norfolk,  Va. 

Money  statement 

July  1,  188C,  amount  available ^Kk  k; 

July  1, 1^^7.  amount  availabh* oic*  n\ 
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Lr  g. 

IMPROVEMENT  OF  MEHERRIN  RIVER,  NORTH  CAROLINA. 

There  were  no  operations  during  the  fiscal  year  ending  Jane  30,  1887. 
It  was  deemed  inexpedient  to  resame  them,  the  funds  available  being 
insufficient  to  do  necessary  dredging. 

The  improvement  of  this  river  has  consisted  solely  in  removing  logs, 
snags,  and  such  like  obstructions.  No  permanent  benefit  has  been  de- 
rived therefrom,  as  other  similar  obstructions  are  permitted  to  sink 
therein  and  endanger  navigation.  If  this  evil  could  be  checked  by 
proper  legislation  a  greiit  improvement  could  be  made  and  commerce 
benefited  considerably 

The  sum  of  $7,500  can  be  profitably  expended  in  the  fiscal  year  end- 
ing June  30, 1889.  It  is  proposed  to  apply  this  to  dredging  and  the 
removal  of  obstructions  like  those  above  that  will  continue  to  form. 

A  portion  of  the  commercial  statistics  will  be  found  in  report  for  this 
fiscal  year  on  the  Black  water  Eiver,  Virginia.  There  are  more,  as  other 
lines  of  boats  ply  here,  but  they  could  not  be  obtained. 

This  river  is  in  the  coUection  district  of  Norfolk,  Va. 

Money  statement 

July  1,  ie86,amoant  available $415.47 

July  1,  1867,  amonnt  available 415.47 


« 


{AmoQDt  (estimated)  required  for  completion  of  existing;  project 7, 500. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889      7, 500. 00 
Submitted  in  compliance  with  rcqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


L  10. 

IMPROVEMENT  OF  EDENTON  BAY,  NORTH  CAROLINA. 

There  were  no  operations  during  tiie  year,  none  being  required.  The 
funds  available  will  be  lield  for  contingencies.  The  balance  of  the  esti- 
mate required  for  the  completion  of  the  adopted  project  is  $6,000,  but 
no  further  appropriation  is  asked  for  at  present,  as  Edenton  has  a  har- 
bor amply  sufficient  for  all  the  present  wants  of  navigation  and  com- 
merce, which,  so  far  as  can  be  forecast,  will  suffice  for  some  time  to 
come.  It  is  probable  that  dredging  will  be  required  at  long  intervals, 
as  the  bay  has  a  tendency  to  silt  slowly. 

The  commercial  statistics  received  from  Col.  H.  C.  Hudgins,  general 
freight  and  passenger  agent  of  the  Norfolk  Southern  Eailroad,  are  ap- 
pended hereto.  There  are  more  of  minor  importance,  but  they  could 
not  be  obtained. 

In  1879  the  total  tonnage  was  about  150,000  (see  page  698,  Report  of 
theChief  of  Engineers,  1879).  Thatfor  the  pastfiscal  year  is  66,455,575. 
This  enormous  increase  can  be  largely  attributed  to  the  grand  improve- 
ment made  in  this  harbor.  The  work  done  by  the  Government  has 
doubtless  helped  to  materially  lower  the  rates  of  freight  of  competing 
hnes — ^for  instance,  see  statement  of  Franklin  Weld,  esq.,  president  Al- 
bemarle and  Chesapeake  Canal  (a  competing  line),  under  report  for 
this  fiscal  year  for  North  Landing  River,  Virginia  and  North  Carolina. 

Edenton  is  in  the  collection  district  of  Albemarle,  N.  C. 
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Money  statement. 

July  1, 188G,  amount  available 1447.41 

Amount  appropriated  by  act  approved  August  5, 1886 2,000.00 

July  1,  1887,  amount  available 2,447.41 


'Amount  (estimated)  required  for  completion  of  existin  s  prefect 6, 000. 00 

Amount  that  can  beprontably  expended i n  fiscalyear encQuff  June 30, 1889      6, 000. 00 
^  Submitted  in  compuaaoe  with  requirements  of  sections  £  of  river  and 


harbor  acts  of  1866  and  1867. 


CammercM  9iaiitiic9  for  Edenton  Bay,  Kmrth  CkuraUna,  from  June  30, 1886,  to  June  30 

1887. 


Aitleles. 


Lamber feet 

Shingles 

Staree 

MilllOgB fiMt 

Railrolid  ties 

Track packages 

Rice bmhels 

Cotton bales. 

Peanuts  ~ bushels 

Fish,ft«sh packages 


QnsBtity. 


1, 668, 512 

032,460 

32,734 

2,122,251 

57,087 

14,205 

2.604 

11,375 

23,316 

7,274 


Articles. 


Fish,  salt packages 

CaUle 

PonlUy packages 

£2g8 do.. 

M  eloD  8 

Barrelheads 

Mucellaneoas  freight — packages 

Cooper  logs cords 

Juniper  logs do.. 


QMnUty. 


4,313 

37 

130 

1,229 

9,oo;i 

4S.60U 
3,346 
1,500 
■    470 


North  bound 
South  bound. 

Total.. 


Tonnage. 


Poundt. 
47.474,824 
18,980,751 


00^455^575 


Passengers. 


9.312 
7.494 


16,806 


L  II. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

By  the  hire  of  labor^  the  use  of  a  hired  diving  oatfit,  a  Government 
plant,  and  the  purchase  of  materials  in  open  market,  the  wreck  of  the 
steamer  Concord^  referred  to  in  my  last  annual  report,  was  removed 
under  my  personal  supervision,  in  six  working  days,  between  May  18 
and  29, 1887. 

The  Concord  was  a  wooden  vessel,  118  by  22  by  8  feet,  and  was  loaded 
with  cotton  on  February  20, 1886,  when  she  burnt  and  sunk  in  Pamlico 
Biver,  just  below  Washington,  N.  C. 

The  wreck  thereof  was  duly  advertised  under  the  law,  but  was  after- 
ward libeled  in  the  United  States  District  Court  and  sold  at  a  United 
States  marshal's  sale  to  certain  parties  in  Washington,  K  C,  who  prom- 
ised to  remove  all  of  it.  However,  after  removing  the  valuable  portions 
thereof  they  abandoned  the  balance,  which  caused  delay  in  getting  it 
out. 

The  wreck  lay  on  a  hard  bottom  in  8  feet  of  water,  with  about  4  feet 
of  water  and  considerable  mud  over  it,  forming  a  very  dangerous  ob- 
struction to  navigation.  By  means  of  a  water-jet,  holes  were  made 
under  the  bottom  for  the  reception  of  explosives.  Sixty  ))ounds  of  dy- 
namite (GO  per  cent,  nitro-glycerine)  and  250  pounds  of  triple  F  powder 
were  properly  divided  and  fired  by  electricity  under  and  about  it.    The 


I 


APPENDIX.    L — fiEPOBT   OP   CAPTAIN   HINMAN.  991 

litter  was  sealed  in  jugs.  Seventeen  shots  in  all  were  fired  separately. 
A  steam  holster  raised  the  pieces,  which  were  either  placed  thereon  or 
afamg  thereto,  and  then  towed  to  an  ont-of-the-way  place  and  dnmped. 
Afterwards  an  incli  and  a  half  round  iron  rod  35  feet  long  was  suspended 
8 feet  under  the  bow  of  the  hoister  and  the  whole  area  formerly  occu- 
pied by  the  wreck  carefully  swept  over  with  it  to  remove  all  fragments. 
It  was  thus  ascertained  that  the  wreck  had  ceased  to  be  an  obstruction 
to  navigation. 

CircamstaDces  were  necessarily  such  that  the  wreck  was  removed 
Mteen  months  after  it  had  sunk  and  a  year  after  my  estimate  of  $500 
vas  made  for  its  removal.  In  this  time  it  had  silted  and  changed  so 
that  it  was  more  difficult  and  costly  to  remove  it ;  consequently  the  es- 
6mxte  was  exceeded,  tiie  cost  of  removing  it  being  $686.72. 


Lr  12. 

PRELIMINARY  EXAMINATION  OF  ALLIGATOR  RIVER,  NORTH  CAROLINA. 

United  States  Engineer  Office, 

ForfoTk^  Ya.,  November  24, 1886. 

General:  I  have  the  honor  to  render  the  following  report  on  my 
personal  preliminary  examination  of  Alligator  Biver,  !N^orth  Carolina, 
Dade  between  the  16th  and  20th  instant^  pursuant  to  the  provisions  of 
aection  G  of  the  river  and  harbor  act  of  August  5  last,  and  your  instruc- 
tions of  the  28th  ultimo. 

Capt.  James  Mercur,  Corps  of  Engineers,  now  professor  of  engineer- 
iog  at  West  Point,  examined  this  river  four  years  ago.  His  full  report 
thereon  is  inserted  herein,  immediately  below : 

United  States  Enqinbeh  Office^ 

Norfolk,  Fa.,  January  *^7, 1883. 

General  :  I  have  the  honor  <o  anbinife  the  following  report  of  a  preliminary  exam- 
ination of  Alligator  River,  North  Carolina,  made  between  Novemoer  3  and  9, 1882, 
in  aecordance  with  directions  contained  in  your  letters  of  Anenst  11,  and  September 
27, 1882. 

Through  the  courtesy  of  Mr.  Marshall  Parks,  president  of  the  Albemarle  and  Ches- 
tpeako  Canal  Company,  who  was  abont  to  visit  Fairfield,  I  was  invited  to  accompany 
him  upon  the  canal  company's  steambpat,  which  ^ave  me  an  opportnnity  for  a  mnch 
better  examination  than  woald  have  been  otherwise  practicable. 

Alligator  River  rises  in  the  swamps  of  Hyde  County,  N.  C,  and  empties  into  Albe- 
marle Sound  near  its  eastern  extremity.  Its  total  length  is  probably  50  miles.  It  is 
navigable  by  vessels  drawing  not  more  than  8  feet  fur  20  miles  from  its  mouth,  and 
for  those  drawing  not  more  than  G  feet  up  to  the  mouth  of  the  Fairfield  Canal,  abont 
l^  miles  further. 

The  land  throughout  its  entire  length  is  low  and  swampy,  there  being  no  towns 
and  only  four  or  five  landings  upon  the  river. 

From  the  head  of  navigation  the  Fairfield  Canal  Company  have  a  canal  about  5 
Biles  long,  30  feet  wide,  and  5 feet  deep,  without  locks,  running  to  Fairfield,  the  only 
town  whose  commerce  is  carried  over  the  river. 

Fairfield  is  situated  on  the  banks  of  Mattamuskeet  Lake,  and  is  a  town  of  225  voters, 
or  probably  1,200  inhabitants.  The  tanning  lands  around  the  lake  are  very  good  and 
produce  large  crops  of  com,  rice,  sweet  and  Irish  potatoes,  and  other  vegetables. 

About  10i%000  to  125,000  bushels  of  corn  and  a  small  quantity  of  rice  are  exported 
snnnaUy,  and  general  merchandise  is  imported  to  supply  the  town  and  surrounding 
eoontry,  thero  being  enough  business  carried  on  to  support  twelve  country  stores. 
One  steamboat  runs  regularly  from  Fairfield  to  Elizabeth  City,  N.  C,  making  two 
roand  trips  a  week,  and  touching  at  the  othei*  landings  on  the  river,  connecting  at 
Elizabeth  City  with  the  Elizabeth  City  and  Norfolk  Railroad. 

The  Fairfield  Canal  Company  is  an  incorporated  company,  and  collects  tolls  upon 
I'Oats  and  freights  passing  over  the  canal. 

The  lower  20  miles  of  Alligator  River  is  straight  and  broad,  wiUi  good  depth  of 
vater,  but  has  a  wreok  and  one  or  two  bad  snags  near  the  channel.  The  next  8  miles, 
pioeeeding  upwards,  i.  e.,  butween  Newport  News  and  Cherry  Ridge,  is  crooked,  but 
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of  good  width  and  depth,  bnt  also  coDtains  a  few  snags  near  the  channel.  From 
Cherry  Ridge  to  the  month  of  the  Fairfield  Canal,  aboat  10  miles,  the  river  becomes 
very  narrow,  and  its  crooks  and  bends  are  hardly  to  be  described.  Its  depth,  how- 
ever, in  the  narrow  and  crooked  part  is  great,  seldom  less  than  18  feet  close  to  the 
apparent  banks. 

The  actaal  banks  of  the  nairow  part  of  the  river  are  not  determinable  by  any  ordi- 
nary means,  as. the  visible  margin  of  the  river  is  made  np  of  a  dense  growth  of  canes 
and  grass  with  some  small  trees,  which,  while  in  some  parts  they  may  send  their  roots 
down  to  solid  ground,  in  others  are  afloat.  This  is  shown  by  points  being  cat  off  by 
the  steamers  and  floating  down  the  river  as  islands  nntil  they  lo<lge  in  some  other 
place^  and  the  roots  make  them  fast  again  in  a  new  locality.  One  of  these  islands, 
carrying  a  small  cypress  tree  about  10  feet  high,  together  with  grass  and  canes,  was 
floating  in  the  river  when  I  passed  up,  and  had  floated  down  stream  about  one-fourth 
of  a  mile  before  my  return^  the  motion  being  principally  duo  to  wind,  as  there  is  a 
very  slight  current  in  the  nver. 

The  removal  of  the  snags  and  wreck  in  the  lower  river  and  straightening  the  upper 
river  are  the  only  improvements  which  are  considered  necessary  by  those  interested 
in  the  river. 

The  removal  of  the  wreck  and  snags  would  not  be  difficult  or  expensive,  but  the 
straightening  of  the  upper  river  woiud  be  probably  quite  a  costly  operation.  No  es- 
timate of  the  cost  of  this  work  could  be  made  without  a  full  survey,  which  would, 
owing  to  the  character  of  the  river  and  banks,  cost  about  $1,500. 

The  pilots  say  there  are  ninety-eight  crooks  in  one  direction  and  nipety-nine  in  the 
other;  around  many  of  these  it  is  necessary  to  push  a  steamboat,  75  to  100  feet  long, 
with  poles.  One  of  these  bends  was  cut  oft  several  years  ago  by  sawing  through  the 
canes,  roots,  etc.,  and  floating  the  piece  cut  out,  which  was  about  40  by  60  feet,  into 
the  old  channel.  This  cut  remains  open,  while  the  old  channel  is  dosed  by  material 
which  has  floated  in  and  grown  fast. 

The  navigation  of  this  part  of  the  river  is  tedious  and  difficult,  owing  to  these 
short  bends,  but  is  entirely  safe,  as  the  river  is  deep,  free  from  snags  and  stumps,  and 
the  banks  are  of  such  a  character  that  a  boat  can  not  get  ashore. 

Should  the  upper  river  be  straightened  it  would  shorten  the  time  from  Fairfield  to 
Elizabeth  City  or  other  ports  About  two  hours  for  the  boats  which  can  now  run  on 
the  river,  and  would  admit  larger  boats  to  reach  Fairfield.  This  would  be  a  con- 
venience to  the  inhabitants  of  Hyde  County,  and  would  invite  competition  and  re- 
duce freights,  and  would  probably  encourage  somewhat  greater  variety  and  increase 
in  production  in  the  country.  The  amount  of  this  probable  increase,  however,  is  not 
sucn  as  in  my  Judgment  would  cause  this  river  to  be  considered  worthy  of  improvement 
and  the  work  a  public  necessity. 

Very  respectfully,  your  obedient  servant, 

Jas.  Mkrcub, 

Brig.  Gen.  H.  O.  Wbioht,  Ckiptain  of  Engineers. 

Chirf  of  Engineers,  U,  8,  A. 

Captain  Mercor's  description  of  the  river  is  of  course  very  correct 
My  object  in  going  over  it  was  to  note  any  changes  that  might  have 
occurred  since. 

At  Fairfield  I  found  among  the  records  of  the  Fairfield  Canal  and 
Turnpike  Company  a  tracing  of  a  Coast  Survey  map  of  a  reconnaissance 
of  the  upper  part  of  the  river  made  in  1876.  Mr.  S.  B.  Sadler,  collector 
of  said  canal,  very  kindly  loaned  this  to  me.  I  have  caused  the  accom- 
panying map  to  be  traced  therefrom,  making  the  curves  in  black  in- 
stead of  in  colors,  in  case  it  be  r'Ublished,  and  noting  the  miles  thereon. 
I  also  transmit  herewith  a  Coast  Survey  map  of  the  balance  of  the  river. 
These  two  comprise  the  whole  river,  4*J  miles  in  length,  below  the  Fair- 
field Canal.  (I  shall  call  this  the  canal  hereafter  in  referring  to  it 
herein.)  Above  the  mouth  of  the  canal  nothing  is  desired  on  the  river, 
it  being  very  insignificant,  so  far  as  navigation  is  concerned. 

I  passed  over  the  river  on  the  mail  steamer  Martha  E.  DieJcermany 
which  is  operated  by  the  Norfolk  Southern  Eailroad  Company. 
•  •••••• 

She  makes  two  round  trips  per  week  to  Elizabeth  City,  N.  C,  carrying 
the  mails.  The  only  other  vessel  that  runs  to  Fairfield  is  the  schooner 
Lena^  that  can  carry  2,000  bushels  of  corn. 

Fairfield  is  a  hamlet,  not  far  from  Mattamuskeet  Lake.  It  is  at  the 
head  of  the  canal,  and  about  4  miles  from  the  riven  .  Between  the  canal 
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and  Kilkenny,  about  10  miles,  there  are  no  landings  on  the  river,  save 
ooe  at  a  ditch  3  miles  below,  where  there  is  a  small  house  for  the  recep- 
tion of  com  brought  over  the  ditch  in  pole-boats.  The  improvement  of 
this  particular  portion  is  about  all  that  is  asked  for  by  those  interested 
io  the  river. 

The  depth  is  ample,  the  banks  bold  and  yielding,  in  a  measure.  There 
is  DO  leaning  timber ;  no  snags  to  speak  of,  only  a  few  logs ;  and  were 
the  stream  straight  the  width  would  be  sufficient.  All  that  is  desired 
is  to  make  cut  offs  through  material  the  greater  part,  if  not  all,  of 
which  may  well  be  termed  qnasi-rafts  of  reeds,  etc.,  grown  together. 
It  is  a  question  how  well  a  dredge-bank  would  stand.  The  river  is  in 
DQch  better  condition  than  the  canal.  The  latter  and  the  upper  part 
of  the  former  are  mere  drains,  having  side  drains  leading  into  them. 
The  rise  and  fall  of  the  water  therein  is  due  mostly  to  the  winds,  and, 
of  course,  to  rain.  It  is  not  known  that  any  levels  have  ever  been  run, 
bat  it  is  quite  probable  that  cut-ofEs  would  draw  down  the  canal,  which 
is  now  too  shallow,  and  it  is  understood  that  owing  to  quicksand  it 
would  be  expensive  to  deepen  it.  It  was  noticed  that  a  dredge  had  been 
there  at  work  lately.  It  would  not  injure  navigation  in  the  river,  how- 
ever, to  draw  down  its  level  a  little. 

The  canal  company  is  said  to  have  paid  several  small  dividends  since 
the  war,  but  the  most  of  its  revenue  is  spent  on  the  canal.  Its  toll  on 
com  is  2  cents  a  bushel. 

It  is  a  fact  that  this  part  of  the  country  has  been  largely  reclaimed 
and  improved  during  the  past  few  years.  Last  year  Mattamuskeet 
Lake,  20  miles  long,  6  miles  wide,  and  5  feet  deep,  was  drawn  down  3 
feet  by  digging  a  drainage  canal  3^  miles  in  length  to  Wysocking  Bay, 
an  arm  of  Pamlico  Bound,  and  now  another  important  canal  is  ap- 
proaching completion,  as  stated  by  Colonel  Carter. 

Attention  is  invited  to  the  accompanying  communications  of  Col. 
William  S.  Carter,  president  Fairfield  Canal  and  Turnpike  Company, 
and  M.  K  King,  esq.,  general  manager  Norfolk  Southern  Railroad  Com- 
pany, dated  the  16tb  and  20th  ultimo,  respectively.  •  •  •  Also  to 
a  statement  of  the  Fairfield  Canal  traffic  for  the  last  four  fiscal  years, 
furnished  by  Mr.  Sadler. 

It  is  thought  that  the  ^'  present  and  prospective  demands  of  com- 
merce" are  fully  met  now,  so  far  as  the  river  is  concerned.  When  the 
owners  of  the  canal,  the  objective  point,  shall  have  made  the  naviga- 
tion thereof  as  good  as,  or  better,  than  that  on  the  river  approach 
thereto,  then  it  will  be  time  for  the  Government  to  improve  the  latter, 
provided  the  trade  seeking  it  shall  justify  any  improvement. 

In  view  of  the  foregoing,  I  have  to  report  that  Alligator  Biver,  North 
Carolina,  is  not  ^^  worthy  of  improvement." 

Verj"  resi)ectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  o/HngineerM. 
To  the  Ghibf  of  Enoinssbs,  U.  S.  A. 

(Through  Lieut  Col.  William  P.  Craighill, 

Corps  of  Engineers,  U.  S.  A.) 

fFirst  indoraement.] 

United  States  Enoinbeb  Office, 

Baltimore^  Md»,  November  26, 1886. 

Bespectfally  forwarded  to  the  Chief  of  Engineers. 
I  have  no  personal  knowledge  of  this  stream,  but,  from  the  evidence 
before  me,  conclade  that  under  existing  circumstances  the  improvement 
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of  Alligator  Biver  shoald  not  be  andertaken  by  the  XTnited  States  at 
this  time. 

Wm.  p.  Craighill, 
Lieut  Col.  ofJEngineeri. 


LBTTBB  OF   M.   K.   KINO,   OENBBAL   MANAGER   NORFOLK    SOUTHERN    RAILROAD  COM- 
PANY. 

Norfolk  Southern  Railroad  Company, 
General  Manager's  Office, 

Norfolk^  Fa,,  October  20,  1886. 

Dear  Sir:  Replying  to  your  request  for  information  aboat  the  Alligator  River,  I 
inclose  a  statement  of  the  traffic  throagh  the  Fairfield  Canal  for  the  year  ending  An- 

Snst  31,  last,  and  of  the  jiresident  of  the  Canal  Company,  Col.  William  S.  Carter, 
escriptive  of  the  locality  in  the  vicinity  of  the  head  of  the  river;  also  of  the  traffic 
in  and  oat  of  the  Alligator  River  carried  by  this  company's  steamer,  running  between 
Elizabeth  City  and  Fairfield. 

The  views  expressed  bv  Colonel  Carter  may  be  received  with  entire  confidence  in 
the  representation  he  makes  abont  the  Alligator  River.  He  is  qnalified  by  the  resi- 
dence of  a  lifetime  in  Hyde  County,  and  by  the  observation  of  travel,  to  speak  intel- 
ligently upon  the  subject  about  which  he  writes.  I  concur  with  him  in  believing 
that  the  Government  would  be  justified  in  expending  up  to  $10,000  in  the  improve- 
ment of  the  Alligator  River.  It  is  a  mail  route  of  increasing  importance  and  it  is  the 
outlet  for  the  principal  part  of  several  oonnties  which  will  produce  very  largely  of 
natural  and  cultivated  products. 
Very  truly  yours, 

M.  K.  King, 
Oeneral  Managrr, 
Capt.  F.  A.  HiNMAN, 

Ci>rp»  qf  EngiHeer$f  U,8,A, 


LBTTER  of  colonel  WILLIAM  8.  CARTER,  PRESIDENT  FAIBFISLD  CANAL  AND  TURN- 
pike company. 

Office  of  the  Fairfield  Canal  and  Turnpike  Company, 

Fairfield y  N.  C,  October  16, 1886. 

Dear  Sir:  Yours  of  the  12th  instant,  covering  report  of  Captain  Mercur,  came  to 
hand  by  last  steamer.  I  send  you  a  statement  showing  the  trade  of  this  canal  the 
past  year;  and  while  this  statement  is  correct,  it  doe^  not  show  or  really  convey  a 
correct  idea  of  the  amount  of  work  we  usually  do.  Owing  to  excessive  rains  last  year, 
the  crops  were  shortened  more  than  one-half.  The  present  year  we  shall  ship  from 
100,000  to  125,000  bushels  com,  between  15,000  and  20,000  bushels  rice,  about  12,000 
bucdiels  oats,  and  other  things  in  proportion.  This  is  no  guess  work,  as  the  crops  are 
matured  and  a  part  of  them  noused.  The  people  having  something  to  trade  with,  the 
importation  of  merchandise  will  be  nearly,  if  not  quite,  doubled.  The  registered  vote 
of  Fairfield  is  %1,  showing  a  population  of  about  1,500.  The  depth  of  water  in  the 
Fairfield  Canal  at  mean  tide,  by  actual  measurement,  is  a  litt4e  over  7  feet,  and  is  safely 
navigable  for  vessels  drawing  6i  feet.  1  do  not  know  to  what  extent  Captain  Mercur 
proposed  to  straighten  Alligator  River,  but  in  my  opinion  $3,000,  judiciously  and 
economically  expended,  would  make  all  the  improvement  that  would  be  required  on 
the  upper  part,  i.  f.,  Cherry  Ridge  Landing  to  Fairfield  Canal.  The  State,  with  its  con- 
vict K>rce,  is  about  completing  a  large  canal  from  Alligator  Lake,  in  Tyrrell  County, 
to  Rutman's  Creek,  in  Hyde  County.  This  canal  will  cut  ofi*  the  press  of  water  from 
all  this  section,  which  has  heretofore  destroyed  the  crops,  and  will,  it  is  thought,  ren- 
der thousands  of  acres  of  land  valuable  that  heretofore  has  been  regarded  as  worth- 
less. 

With  the  highest  respect  for  Captain  Mercur  and  his  superior  skill  in  these  matters, 
I  think  that  our  people  think  that  the  Government  can  well  afford  to  expend  the  small 
amount  necessary  to  the  improvement  of  this  river. 
Very  respectfully,  yonra, 

Wm.  S.  Carter. 

PreHdemi. 

If.  K.  KiNQ, 

Gtneral  Manager, 


APPENDIX  L — ^REPORT   OF  CAPTAIN   HINMAN. 


995 


Umitmmiof  frwdm. 


wurekamditef  pa$§emaer9,  eie,,  carried  over  the  FokrfiM  Cam/aXfrnm  8t^ 
iemher  1,  1^,  to  September  1, 1886. 


Aztica«s. 


barrela. 

do... 

Floor do... 

MoUaaes do... 

Cider  Md  whkdcy do  .. 

Sttnr do... 

<^r. do... 

mad  cament • do... 

b^fi. 

Salt do  .. 

Hmfauid  shoes boxes. 

Soap do... 

Tobaceo do... 

Dry  goods cubic  feet. 

Sail« kegs. 

Soda ...M... CTSten. 

Coal tons. 


Quantity. 


80 
88 
456 
26 
27 
53 
41 
68 
62 
81 
82 
74 
120 
659 
57 
67 
46 


Articles. 


Lamber feet 

Bricks 

Jitnireri.osts 

Bagtiiesiuid  horMS 1. 

Cattle 

Sheep 

Potatoes barrels 

Hay bales 

Com bnsbels 

Peas do.. 

Oats do.. 

Rice do. . , 

Wheat do.. 

Esea doten. 

Chickena 

Small  boxes 

Passengers 


Quantity. 


00,206 

21,400 

637 

28 

62 

63 

210 

18 

44,004 

1.538 

11,180 

2,005 

182 

6,010 

2,248 

1,402 

Simtmmemi — Paekagee^  etc.,  traneported  over  Norfolk  Southern  Railroad  from  Alligator 

Biver,  from  September  1,  1885,  to  September  1, 1886. 


Artidea. 


boahels 

do.. 

Oats do.. 

Pease do.. 

Track paokages 

Cattle nomber 

do.. 

do... 


Quantity. 


29,705  I 

4,009 
260 

1,544 

220 

60 

111 


Artlelss. 


Poaltry nomber. 

Eggs packages. 

Fresh  fish' boxes. 

Saltflah do... 

Merchandise packages. 

Rice bushels. 

Cotton bales. 

Shingles nomber 


Qoantity. 


895 

817 

201 

168 

1,058 

8.030 

177 

17,860 

TONKAQB  FOR  BAMB  PBRIOD. 

Xortb-booBd 2,807,729 

Sootb-boand 1,072,004 

Kamber  passengere  carried  to  and  from  all  points  on  Alligator  River  daring  the 
year  ending  December  31.  1885,  was  842. 

NORFOLJE   SOUTHBRN  RAILROAD  COMPAinr, 

Norfolk,  Va.,  October  19, 1886. 


Lr  13. 

PRELIMINART  EXAMINATION  OF  NAN8EM0ND  RIVER,  VIRGINIA. 

United  States  Engineer  Office, 

Norfolk,  Va.,  November  23, 1886. 

Gbnbb  AX. :  lu  accordance  with  tbe  provisions  of  section  6  of  tbe  river 
aod  harbor  act  of  August  6  last,  and  your  letter  of  the  28th  altimo,  I 
have  the  honor  to  report,  as  under,  on  the  "  preliminary  examination ''  of 
KaDseoiond  River,  Virginia,  made  by  me  on  tbe  9th  instant,  from  the  Old 
Domioion  Steamship  Company's  steamer  Pamlico.  The  commander 
thereof.  Captain  Swift,  afiforded  me  every  facility  for  making  the  exam- 
ination. 

This  river  lies  wholly  in  Nansemond  County,  Va.,  and  drains  a  por- 
tion of  the  Dismal  Swamp.  It  flows  north  from  Suffolk  aod  empties 
into  the  James  River  20  mUes  below,  and  opposite  Newport  News. 


\ 
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Yessels  drawing  from  9^  to  11  feet,  depending  on  the  tide,  can  reach 
Snffolk,  the  only  place  of  importance  on  the  river.  There  are  fourteen 
landings  along  it. 

Its  three  principal  afflnents  are:  (1)  Shingle  Creek,  half  a  mile  below 
Suffolk,  on  the  easterly  side :  (2)  Burnett's  Mill  Creek,  3 J  miles  below 
Suffolk,  on  the  same  side,  ana  (3)  Western  Branch,  7  miles  from  Suffolk 
on  the  other  side.  Large  quantities  of  lumber,  shingles  and  wood  are 
shipped  over  these.  It  is  understood  that  Bennett's  Creek,  another 
afQuent,  16  miles  below  Suffolk,  on  the  easterly  side,  would  be  navi- 
gable for  a  distance  of  7  miles  for  large  vessels,  were  the  bar  at  its 
mouth  removed.    Valuable  truck  farms  are  said  to  border  it. 

This  stream  was  surveyed  and  a  map  of  same  made,  from  Suffolk  down 
for  a  distance  of  about  iS  miles,  in  November,  1871,  by  William  Popp^ 
assistant  engineer,  nnder  the  direction  of  Major  (now  lieutenant-colonel) 
William  P.  Craighill,  Corps  of  Engineers,  and  later,  in  1874,  the  whole 
river  below  Suffolk  was  surveyed  by  the  Coast  Survey.  A  "  blue  print  ^ 
of  the  map  of  the  latter  is  transmitted  herewith,  on  which  I  have  marked 
distances  from  point  to  i)oint,  dikes,  etc 

The  only  bridge  over  the  river  is  the  iron  pivot  draw-bridge,  with  two 
openings  at  Suffolk.  The  head  of  navigation  is  about  half  a  mile  above 
this. 

The  river  is  very  tortuous  from  Suffolk  to  Western  Branch,  there 
being  about  a  dozen  bends  in  its  course ;  the  distance  by  river  is  7 
miles,  and  in  a  straight  line  but  3f  miles,  or  about  half  the  former  dis* 
tance.  The  PamlicOy  145  feet  long,  had  no  trouble  in  rounding  the  bends^ 
but  could  turn  around  at  only  one  place  at  Suffolk,  and  then  with  great 
difficulty,  the  turning-basin  being  quite  inadequate  for  the  purpose. 
This  part  of  the  river  is  bordered  by  extensive  marshes  on  the  convex 
side,  and  steep  bluffs  on  the  concave  side  from  20  to 50  feet  high.  The 
marshes  are  about  at  the  level  of  high  water.  The  width  of  the  fore- 
going is  from  140  feet  at  Suffolk  to  400  feet  at  Western  Branch,  where 
it  ceases  to  be  a  mere  drain  in  appearance,  and  suddenly  expands  into 
a  fine  river  over  half  a  mile  in  width.  However,  the  width  from  here 
down  is  by  no  means  uniform,  as  it  contracts  and  expands  at  various 
points  in  its  course  from  2,100  feet  to  10,000  feet.  The  wide  places  con- 
tain flats  along  the  deep  channel  that  have  been  ])lanted  with  oysters. 
The  banks  are  high,  and  the  adjacent  land  is  dotted  with  fine  truck 
farms.  There  are  no  great  freshets  on  the  river.  The  range  of  the  tide 
is  about  4  leet. 

From  1873  to  1878,  inclusive,  Congress  appropriated  an  a^rgregate  ot 
$37,000  to  improve  this  river.  All  of  this  has  been  expended  thereon^ 
under  the  direction  of  the  Engineer  Department,  as  set  forth  in  the 
Beports  of  the  Chief  of  Engineers,  1872  to  1880,  inclusive,  from  which 
I  freely  quote  herein.  Work  was  commenced  in  July,  1873,  and  that 
done  since  consisted  in  removing  wrecks,  two  war  blockades  of  piles, 
etc.,  snags,  and  such  like  obstructions,  dredging  in  the  vicinity  of  Suf- 
folk and  at  Western  Branch  Bar,  and  building  several  regulating  and 
retaining  dikes  at  the  mouth  of  Western  Branch,  aggregating  about 
3,500  feet  in  length.  No  work  has  been  done  on  this  river  since  April, 
1880. 

•  I  tasted  the  water  at  Western  Branch  and  found  it  quite  salt  It  is 
infested  with  teredo  in  warm  weather.  As  the  dikes  were  built  of 
timber  or  mattresses,  the  teredo  destroyed  a  large  portion  of  them  in  a 
few  years,  and  as  they  were  repaired  similarly  they  are  now  in  a  dilapi- 
dated state  from  the  same  cause,  and  should  be  replaced  with  dikes  of 
durability  to  restore  the  channel  to  its  former  improved  condition.    So 
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&r  as  the  <^ikes  are  concerned,  this  is  now  but  little  better  than  when  in 
its  natural  btate.  It  is  quite  free  from  obstructions,  such  as  wrecks, 
snags,  etc  At  the  upper  end  a  number  of  sunken  logs  endanger  ves- 
sels, and  the  dredged  channel  has  deteriorated  some. 

The  following  communications  bearing  on  this  subject  are  transmitted 
^lerewith : 

LetteiB  of  Hon.  £.  £.  Holland,  mayor  of  Suffolk,  dated  October  28  and  November 
IS,  18B6,  reepectively. 
Copy  of  tbe  reeolntions  of  the  conncil  of  Suffolk,  passed  on  October  26,  1886. 
Letter  of  John  H.  Wright,  esq.,  dated  October  25,  1886. 
Letter  of  W.  M.  Whaley,  esq.,  dated  November  12, 1886. 
Letter  of  R.  H.  Thompson,  esq.,  dated  November  13, 1BB6. 
Petition  signed  by  forty-eight  different  parties,  not  dated. 

The  **  Sketch  Book  of  Suffolk,  Va.,  its  People  and  its  Trade,"  sent  by 
Mayor  Holland^  is  omitted.  It  contains  144  pages  of  data,  advertise- 
ments, etc.,  usually  fonnd  in  such  works,  and  shows  that  although  Suf- 
folk is  a  very  old  place,  she  is  growing  fast,  and  will  doubtless  continue 
to  improve  in  many  ways.  Her  '^  present  and  prospective  demands  of 
commerce  "  are  large,  the  lumber  interests  alone  being  immense. 

It  is  very  evident  from  the  foregoing  that  this  river  is  "  worthy  of 
improvement"  for  purposes  of  navigation,  and  I  so  report.  In  fact, 
anything  done  to  it  now  would  be  in  the  nature  of  ^^  continaing  tbe  im- 
provement," or  maintaining  what  has  already  been  done  by  the  Govern- 
ment. 

The  channel  is  deemed  perfectly  satisfactory  np  to  a  point  15  miles 
below  Suffolk,  being  at  least  18  feet  deep ;  therefore  no  resnrvey  of  this 
portion  is  recommended.  The  balance  should  be  surveyed  again,  for 
the  third  time,  to  ascertain  its  condition  and  wants.  It  is  estimated 
that  t600  is  the  least  amount  that  will  enable  me  to  resurvey  and  report 
on  this  portion  of  the  river,  including  a  project,  with  estimate  of  the 
cost  of  improvement  proper  to  be  made. 

Very  respectfully,  your  obedient  servant, 

F,  A.   HiNMAN, 

Captain  of  Engineers. 
To  the  Ghi£P  op  Enoineebs,  U.  S.  A. 

(Through  Lieut.  Col.  William  P.  Craighill, 

Corps  of  Engineers,  U.  S.  A.) 

[First  indorsement.] 

United  States  Engineer  Office, 

Baltimore^  Md.^  November  26,  1886. 

Beepectfally  forwarded  to  the  Chief  of  Engineers. 
The  improvement  of  the  Nansemoud  Eiver  was  commenced  some  ten 
years  ago  under  my  supervision.    It  is  well  worthy  of  further  improve- 
ment, which  may  be  re^ily  and  cheaply  made,  and  with  great  benefit 
to  the  increased  and  increasing  commerce  on  it. 

Wm.  p.  Cbaighill, 

Lieut  Col,  of  Engineers. 


OF  BOX.  S.  B.  HOLLAND,  MAYOR  OF  SUFFOLK,  VIBOINIA. 

1. 

Officb  OF  E.  E.  Holland,  Attorney  at  Law, 

Suffolk,  Fa.,  October  28,  1886. 

Dkar  Sir:  Your  favor  of  a  few  days  aso,  relativo  to  examinatiou  of  Nansemond 
BiTer  with  a  view  to  its  improvement,  has  oeen  received.  I  believe  that  the  contem- 
^li^ed  impTOYement  is  both  needed  and  desired.    The  commerce  of  the  port  of  Suffolk 
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has  more  than  auadrapled  within  the  last  five  yean,  and  is  rapidly  increasing.  In 
fact,  Suffolk  is,  I  am  informed,  at  present,  the  third  shipping  port  in  the  State  and 
the  largest  Inmber^hipping  port  in  the  State.  I  have  referred  yonr  letter  to  the 
council  of  the  town  of  Suffolk,  and  they  have  appointed  a  committee  to  collect  all  the 
available  data  relative  to  the  present  and  prospective  commerce  of  the  river,  and  any 
other  facts  going  to  show  the  necessity  of  the  contemplated  improvement.  Their  re- 
port will  be  forwarded  to  you  at  an  early  date. 

Assuring  you  of  my  interest  in  this  matter,  and  willingness  to  give  yon  any  assist- 
ance in  my  power,  I  am, 
Tours,  very  truly, 

£.  E.  Holland, 
Majfor  Town  of  Suffolk, 
Capt.  F.  A.  HiNMAN, 

CcT]^  of  Engineen,  U,  8,  A, 


2. 

Officx  of  E.  E.  Holland.  Attornkt  at  Law, 

Suffolk,  Va.,  Notfember  16,  1886. 

DxAB  Sir:  As  the  special  committee  appointed  for  the  purpose  have  been,  fitmi 
some  cause  delayed  in  collecting  and  reporting  the  statistics  asked  for,  I  feel  it  in- 
cumbent upon  me,  for  fear  of  the  danger  of  tne  delay,  to  give  you  a  statement  of 
such  facts  relative  to  the  necessity  of  the  further  improvement  of  our  river  as  I  have 
in  my  possession.  As  to  the  population  of  the  town  of  Suffolk  and  its  business,  I 
refer  you  to  a  *'  Sketch  Book  of  Suffolk^'  (which  I  this  day  mail  to  you),  published  by 
Edwitfd  Pollock,  esq.,  which  contains  more  information  in  regard  thereto  than  I 
could  give  in  a  short  letter.  This  little  book,  I  can  safely  say,  is  a  very  good  history 
of  the  town  and  its  trade,  and  a  perusal  of  its  pages  yriU  convince  you  that  Suffolk 
is  not  only  thrifty  and  prosperous,  but  is  rapidly  assuming  the  proportions  of  a  city» 

The  region  tributary  to  the  river  embraces  a  portion  of  the  county  known  as  a  part 
of  the  rich  trucking  section  of  eastern  Virginia.  This  section  is  thickly  populated, 
and  I  have  no  hesitancy  in  saying,  includes,  with  Suffolk,  more  than  half  the  popu- 
lation of  the  county — say,  at  least,  8,000. 

We  have  four  railroaids  passing  thronjy^h  and  terminating  here,  the  Norfolk  and 
Western,  Seaboard  and  Roanoke,  the  Suflolk  and  Carolina,  and  the  Sufiolk  Lumber 
Company.  The  last  two  terminate  at  Suffolk.  They  are  both  over  2o  miles  in  length, 
and  their  owners  are  contemplating  further  extensions.  These  roads  go  out  in  a 
southerly  direction,  and  tap  the  ricn  timber  and  agricultural  district  beyond  the 
borders  of  North  Carolina,  a  section,  too,  in  need  of  the  very  facilities  these  r>ads 
furnish.  These  roads  are  owned  and  operated  by  capitalists  largely  engaged  in  the 
lumber  business. 

The  Suffolk  Lumber  Company's  road  is  used  in  connection  with  the  Whaleyville 
Manufacturing  Company.  You  will  find  from  the  report  of  its  superintendent,  which 
I  inclose,  that  they  will  ship  from  here,  by  the  river,  the  present  year,  25,000,000  feet 
of  lumber  and  10,000  cords  of  wood,  and  in  addition  merchandise  of  the  value  of 
$150,000,  which  is  mostly  made  up  of  farming  products.  This  road  uses  in  connec- 
tion with  it  a  regular  barge  and  vessel  line  from  here  to  Baltimore  and  other  points. 

The  Suffolk  and  Carolina  road  does  a  business  which  even  exceeds  that  done  by  the 
Suffolk  Lumber  Company's.  I  am  informed  by  the  president  of  the  Gay  Manufactur- 
ing Company,  which  ships  all  its  lumber  by  this  line,  that  they  ship  from  Suffolk 
by  river  30,000,000  feet  of  lumber,  15.000  cords  of  wood,  and  over  |200,000  in  value  of 
general  merchandise  in  addition.  This  company  runs  in  connection  with  their  busi- 
ness from  fifteen  to  twenty  vessels  per  month,  and  are  contemplating  running  a  reg- 
ular line  of  steamers  from  here  to  Baltimore. 

Including  the  lumber  and  wood  shipped  by  these  companies  from  Suffolk,  I  think  I 
can  safely  say  that  the  business  done  on  the  river  will  amount  annually  to  over 
$6,000,000.  We  have  two  lines  of  steamers  from  Suffolk  to  Norfolk  and  a  steam- 
barge  line  from  Suffolk  to  Baltimore. 

The  deepest  draught  to  Suffolk  on  high  tide  is,  I  am  informed,  about  10  or  12  feet. 
This  prevents  any  vessels,  except  flat-lM>ttoms,  from  coming  here.  The  trade  of  the 
town,  and  the  business  done  on  the  river,  demand  a  deeper  draught,  certainly  not  less 
than  14  feet. 

Our  people  feel  that  their  river  has  been  greatly  neglected,  and  that  other  streams 
on  which  nothing  like  the  same  amount  of  business  is  done,  having  received  large 
appropriations,  that  they  have  a  right  to  ask  that  one  be  made  for  the  Nansemond 
sumciert  to  make  the  improvements  which  the  increasing  trade  on  it  absolutely  de- 
mands. 
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Hoping  joa  will  give  this  matter  your  most  £ivorable  consideratioD,  and  still  aa- 
ming  yoQ  of  my  readiness  at  any  and  all  times  to  furnish  yon  with  any  data  in  lef* 
•fence  thereto  in  my  power, 

I  am,  sir,  yours,  very  truly, 

£.  £.  HOLLAJND, 

Majfor  of  Suffolk, 
Indorsed  by  the  committee. 

C.  H.  Ca^ibet. 
A.  S.  Eley. 
Jahss  R.  Baubb. 
John  B.  Pimnxr. 
Capt.  F.  A.  Hdcman, 

Corpt  ^Enginoen. 


LETTKB  OF  MB.  JOHN  H.  WRIGHT, 
f  John  H.  Wright,  sttoniAy  and  counselor  st  l*w.] 

Suffolk,  Va.,  October  25^  1866. 

I>BAB  8iR :  Tour  letter  of  23d  instant,  addressed  to  the  mayor  of  Suffolk,  has  been 
by  him  submitted  to  me,  with  a  request  that  I  would  write  out  my  views  upon  the 
propriety  of  furtber  expenditures  by  the  Govemmeut  in  the  improvement  of  naviga- 
tion on  the  Nansemond  River.  This  river  is  now  the  route  of  a  very  busiy  commerce, 
with  nombers  of  vessels  loading  at  the  wharves  in  Suffolk  and  destined  to  New  York, 
Philadelphia,  Baltimore,  and  other  ports.  In  the  value  of  its  shipments  Suffolk  is 
the  third  port  in  the  State,  and  it  is  the  largest  lumber  shipping  nort  in  the  State. 
Is  addition  to  cord- wood  and  railroad  ties  the  shipments  of  sawed  lumber  amount  to 
Billions  of  feet  per  month.  The  Suffolk  Lumber  Company's  railroad  and  the  Suf- 
folk and  Carolina  Railroad,  both  extending  from  the  wharf  in  Suffolk  a  distance  of 
Sor  30  Doilea  into  North  Carolina,  and  bothlengthening  their  lines,  are  devoteil  mostly 
to  the  transportation  of  lumber.  One  mill  of  the  Suffolk  Lumber  Company  has  a 
espacity  of  70,000  feet  per  day,  and  is  run  to  its  capacity  ;  others  of  the  same  company 
nanafactare  each  20,000  to  30,000  feet  per  day.  The  mills  on  the  Suffolk  and  Caro- 
lina Railroad  have  a  capacity  nearly  equaf  to  the  above,  and  by  far  the  greater 
part  of  this  immense  manufacture  is  shipped  down  the  Nansemond  River.  Thirty  to 
forty  thoosand  cords  of  wood  per  annum  and  large  quantities  of  railroad  cross-ties 
lake  the  same  route.  For  this  transportation  a  considerable  fleet  of  vessels  is  re- 
qoired,  and  many  of  them  are  of  large  size. 

In  addition,  the  farms  on  Nansemond  River  have  been  greatly  improved  of  late,  and 
their  products  increased.  This  has  induced  the  Old  Dominion  Steamship  Com- 
pany to  pnt  on  a  daily  steamer  from  Suffolk  to  Norfolk,  and  there  is,  liesides,  a  tri- 
weekly steamer  on  same  route.  But  navigation  is  somewhat  obstructed  by  the  forma- 
tion of  bars  at  the  mouth  uf  the  Western  Branch  and  another  near  Suffolk.  By  all 
means  these  should  be  removed  ;  and  there  are  points  at  which  the  removal  of  some 
abrupt  angles  would  greatly  help  navigation.  These  will  readily  suggest  themselves 
apon  an  inspection  ofthe  river.  There  is  every  reason  why  this  stream,  so  important 
and  essential  to  the  commerce  of  this  section,  should  have  every  obstruction  to  its 
naTi^ation  removed,  and  I  am  glad  to  know  provision  was  made  last  winter  for  a 
preliminary  survey,  and  am  convinced  when  you  make  the  survey  you  will  be  so  im- 
pressed with  the  necessity  of  doing  the  needed  work  and  with  the  commercial  impor- 
tanee  ofthe  stream,  that  yon  will  not  hesitate  to  recommend  an  appropriation  sufficient 
U»  aeeompliah  the  desired  end. 
Very  respectfully, 

Jno.  H.  Wright. 

Capi.  F.  ▲.  UiNMAK, 

Bngimoer  Corp$, 


LETTER  OF  MR.  W.  M.  WHALBT. 
[Whslsyrllle  Mana£M)taring  Company,  msnnfsotarers  of  yellow-plne  lomber.] 

Whaletyuxb,  Va.,  November  12,  1886. 

DSAR  Sir:  In  reply  to  inquiry  relative  to  the  business  done  by  the  Suffolk  Lumber 
Company  on  the  Nansemond  River,  I  will  say  it  runs  as  follows : 

Onr  Inmb^r  that  is  carried  by  our  barge  line  and  vessels  will  count  about  25,000,000 
fiset  for  this  year.    In  addition  to  this  we  handle  about  10,000  cords  of  pine  wood,  which 
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is  carried  to  New  York  by  water,  going  oat  to  sea  by  the  river.    Tbe  bulk  of  the  mer- 
chandise handled  on  the  line  of  oar  railroad  is  about  $150,000  yearly  bv  the  river.    Oar 
railroad  has  15  miles  in  Virginia  and  12  miles  in  North  Carolina.    Mail  and  passengers 
are  carried  on  mixed  trains,  two  trains  daily. 
Very  respectfully, 

W.  M.  Whalbt, 

StiperiniendmU 

E.  £.  HOLLAKD,      » 

Sufolk,  Fa. 


lbttbr  of  mb.  b.  h.  thompson. 

Officb  of  Supbrintsndent 
Suffolk  and  Carolina  Railroad  Company, 

Suffolk,  Fa.,  November  13, 1886. 

Dear  Sir:  In  response  to  your  inquiries  I  have  to  say  tbat  we  now  have  28  miles 
of  railroad  in  operation,  and  the  products  of  four  saw-iiiills  on  the  lino  of  the  road 
are  now  brought  to  the  Nansemond  River  here  for  shipment.  A  steam-boat,  run  in 
connection  with  our  road,  and  which  plies  between  Norfolk  and  Suffolk,  carries  the 
miscellaneous  freight,  but  our  lumber  and  cord- wood  are  carried  in  sailing  vessels. 
The  captains  of  these  vessels  all  complain  of  difficulty  iu  getting  to  and  from  oar 
poit  on  account  of  bars  and  insufficient  depth  of  water  in  the  channel.  According 
to  the  best  information  I  have,  the  depth  of  channel  is  from  6  to  12  feet  at  high  tide, 
and  we  ought  to  have  a  depth  of  12  to  16  feet  at  high  tide. 

Business  on  the  river  is  steadily  increasing.  For  instance,  a  new  saw-mill  has  Jost 
been  started  on  the  line  of  our  road  which  will  cut  60,000  feet  of  lumber  per  day,  idl 
of  which  will  be  shipped  by  water,  and  which  alone  will  require  two  or  three  vessels 
per  week  to  carry  its  product  to  market. 

Earnestly  desiring  the  improvement  of  the  channel  of  the  Nansemond  River,  I  re- 
main. 

Tours,  very  troly, 

R.  H.  Thompson, 

Mr.  E.  E.  Holland.  SuperintendetU, 


RBSOLUnONS  OF  THB  COUNCIL  OF  SUFFOLK,   VIRGINIA. 

At  a  special  meeting  of  the  Council  of  Suffolk,  Ya..  held  on  October  26,  1886,  to 
consider  a  letter  received  by  the  mayor  from  Capt.  F.  A.  Hinman,  of  tbe  Engineer 
Corps  of  the  United  States  Army,  in  regard  to  the  question  of  making  a  preliminary 
examination  of  the  Nansemond  River,  the  following  action  was  had : 

Be  it  retolvedf , 

(1)  That  recognizing  the  importance  and  need  of  the  improvement  of  the  Nanse- 
mond River  as  a  necessity  to  meet  the  present  and  constautly-increasing  demands  of 
commerce  from  and  to  this  port,  the  Council  of  Suffolk,  Va.,  is  pleased  to  learn  of  tbe 
provision  of  Congress  in  its  last  river  and  harbor  bill  for  a  preliminary  examination 

•of  the  river. 

(2)  That  we  hereby  jrive  expression  to  our  belief  rf  the  necessity  of  such  examina- 
tion, with  the  full  confidence  that  when  made  it  will  Justify  the  outlay  and  demon* 
strate  that  improvements  are  both  needed  and  deserved. 

(3)  That  a  committee  from  the  council  and  citizens  of  the  town  be  appointed  to  col- 
lect all  available  data  concerning  the  past,  present,  and  prospective  commerce  of  tbe 
river,  and  forward  the  same  to  the  United  States  engineers  at  Norfolk,  Va. 

(4)  That  our  assistance  and  co-operation  be,  and  are  hereby,  extended  to  Capt.  F. 
A.  Hinman  and  his  corps,  in  any  way  we  can  be  of  service  regarding  the  examinatioih 

(5)  That  a  copy  of  these  resolutions,  duly  authenticated,  be  at  once  forwarded  by 
the  clerk  to  Capt.  F.  A.  Hinman,  captain  of  Engineers,  United  States  Army,  at  Nor- 
folk, Va. 

A  true  copy  fh)m  the  record.    Tetto— 

[Suffolk,  y a.,  seal;  incorporated  Hay,  1742.]  Wm.  W.  Murray, 

Clerk. 


PSTTTION  RBLATIYB  TO  NANSEMOND  RIVER,   VIRGINIA. 

Drar  Sir  :  We,  the  undersigned,  would  respectfully  call  your  attention  to  the  ob- 
structions in  the  western  part  of  Nansemond  River,  out  of  which  there  is  a  large,  con- 
stant, and  increasing  trade  of  vessels  to  New  York,  Philadelphia,  Baltimore,  and 
Norfolk,  and  other  points. 
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Tbere  ve  two  or  three  mad  bars  and  other  obstractions  which  are  a  very  seriona 
fanpedimeiit  and  drawback  to  the  navigation  of  the  river.  Clearing  oat  these  ob- 
itnietioiia  would  prove  a  public  benefit  to  this  section :  it  is  really  ne^ed^  and  in  onr 
ODinion  a  few  thousand  dollars  for  that  purpose  could  not  be  better  appropriated  any- 
mere. 

We  would  therefore  respectfully  and  earnestly  ask  you,  in  your  examination  of  the 
Hamemond  River,  to  give  this  part  of  it  your  kind  attention. 
Respectfully, 

John  Harrell,  C.  C.  Thompson,  Q.  W.  Bunting  A  Sons,  Jas.  W.  Hall,  J.  Q. 
Martain,  David  Jackson,  D.  C.  Thompson,  8.  L.  Saunders,  Lewis  Jack- 
son^. 8.  Buck,  Thomas  Pruden,  Jacob  H.  Northfleet,  W.  L.  Daughtrey, 
A.  B.  Hargrowes,  E.  M.  Darden,  Mathew  Gardner,  G.  W.  Whitley, 
Uriah  Browder,  Scott  Whitley,  John  F.  Uzzen,  P.  R.  Turner,  J.  P.  Eley, 
David  Outiand,  Junius  Spivey,  James  Creecy,  James  Arnold,  Sydney 
T.  Ellis,  member  board  supervisors;  Townsend  Pbifer,  ship-master; 
Mike  Phifer,  ship-master ;  S.  W.  Capron,  J.  £.  Webster,  J.  A.  Kirk, 
lumber  manufacturer;  C.  T.  Minton,  N.  B.  Peck,  T.  J.  Saunders,  Jr., 
W.  T.  Phillips,  S.  C.  Bartlett,  Richard  Peel,  Aaron  Archer,  Joseph 
Saunders,  sr.,  Adolphns  Saunders,  Joseph  Saunders,  Jr.,  Willie  Wilis, 
A  Harrell,  John  Hirst,  F.  N.  Gray,  R.  J.  Bartlett,  Joseph  Mathews. 

Cspi.F.  A.  HiNXAN, 

Engimeere,  U,  8.  A. 


subtby  of  nansbmond  riyer,  virginia. 

United  States  Engineer  Office, 

Norfolk,  Va.,  September  2, 1887. 

Oerxral  :  I  have  the  honor  to  sabmit  the  following  report  on  the 
BQryey  of  the  IN'ansemond  Biver,  Virginia,  made  under  mydirection,  to 
comply  with  the  requirements  of  the  river  and  harbor  act  of  Aagast  5, 
1886,  and  your  instmctions  of  March  16, 1887. 

The  field  work  of  this  survey  covered  15.8  miles  and  was  executed 
by  Mr.  H.  J.  Gielow,  assistant  engineer,  April  21  to  May  14, 1887,  In- 
clasive.  Since  then  he  has  been  engaged,  in  connection  with  other 
duties,  in  preparing  his  report  and  maps,  which  are  transmitted  here- 
with.   The  maps  consist  of  one  general  and  five  detail  sheets. 

The  $400  allotted  to  this  survey  was  all  expended  thereon. 

A  full  description  of  the  river,  its  present  and  prospective  impor- 
tance, and  the  general  commercial  statistics  relative  thereto,  are  given  in 
my  report  to  you  dated  November  23, 1886,  on  my  preliminary  exam- 
ination thereof.  This  need  not  be  repeated  except  to  state  briefly  that 
it  is  an  important  water-route,  with  a  large  and  rapidly  increasing  com- 
merce, consisting  of  lumber,  oysters,  truck,  merchandise,  etc.  The  Gen- 
eral G<>vemment  has  already  expended  $37,000  in  improving  it  and 
would  make  no  mistake  in  continuing  the  improvement. 

Mr.  Gielow  has  traversed  the  whole  subject  in  a  careful  and  pains- 
taking manner.  He  is  thoroughly  competent  to  deal  with  it,  and  his 
views  thereon  meet  with  my  approval. 

The  ^^ estimates  of  cost  of  improvement  proper  to  be  made"  are  for  a 
channel  not  less  than  100  feet  wide  at  bottom  and  at  least  12  feet  deep 
At  mean  low  water,  from  the  bead  of  navigation  to  the  mouth  of  West- 
em  Branch,  7^7  miles,  including  a  turning-basin  200  feet  square,  300 
feet  below  Suffolk  Bridge,  by  dredging  and  the  construction  of  sixty-one 
short  spur-dams  and  two  training-walls,  and  a  channel  of  like  depth,  at 
same  stage,  from  the  mouth  of  Western  Branch  to  the  deep  water  at 
Town  Point,  8.30  miles,  having  a  width  at  bottom  of  at  least  200  feet  at 
its  upper  end  and  gradually  increasing  to  at  least  400  feet  at  its  lower 
end,  by  dredging  and  the  construction  of  one  training- wall,  at  a  total 
oost  of  $152,500,  in  round  numbers.    This  sum  could  be  judiciously  ex- 
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pended  in  a  single  year^  and  on  the  score  of  economy  should 
priated  accordingly. 

The  plan  of  improvement  does  not  contemplate  any  change : 
of  the  sectional  areas  of  the  river,  bat  it  does  propose  such 
their  forms  as  will  best  subserve  them  to  the  requirements  of  i 

It  is  proposed  to  creosote  the  wooden  structures — twenty 
dams  and  three  training- walls — in  the  lower  portion  of  the  ri 
part  only  is  infested  with  the  teredo. 

The  ruling  depth  now  is  8.3  feet  at  mean  low  water.  A  chai 
50  per  cent,  deeper — 12  feet  deep  at  this  stage  or  15  feet  de< 
high  water — seems  to  be  about  the  limit  of  economical  improv 
commensurate  with  the  requirements  of  navigation  and  com 
would  cost  $57,000  more  to  secure  an  additional  foot  in  dept 

The  estimate  for  the  foregoing  is  as  follows : 

Dredging  967,734  onbio  yaids  of  material  measared  in  place,  at  30  oente. 

Constracting  2,640  linear  feet  of  spar-dams  at  |2 

Constraoting  1,220  linear  feet  of  spnr-dams  oreosoted,  at  $4 

Constracting  7,700  linear  feet  of  training- wall,  creosoted,  at  |6.25 

Add  10  per  cent,  for  engineering  and  contingencies 

Total 

Very  respectfully,  your  obedient  servant, 

F.  A.  Hi 

The  Ohibp  op  Enchnebrs,  U.  S.  A.  OapUUn  ofL 

(Through  Col.  William  P.  Craighill, 

Corps  of  Engineers,  XJ.  S.  A.) 

(First  indorsement.] 

United  States  Engineer  Ofi 
Baltimore^  Md,j  September 

BespectfuUy  forwarded  to  the  Chief  of  Engineers.  The  im] 
while  not  expensive,  has  been  successful  from  an  engineerii 
view  and  of  decided  advantage  to  commerce.  Its  continuan< 
mended. 

Wm.  p.  Ceah 
OoUmel  of  I 


bbpobt  of  mr.  h.  j.  oiblow.  assistilnt  enoinbbr. 

United  States  Engineer  C 
Norfolk,  Va.f  Augt 

Captain  :  In  compliance  with  yonr  verbal  inBtmctione,  I  have  the 
mit  the  following  report  on  the  snrvey  of  the  Nausemond  River,  Viigi 
head  of  navigation  to  the  18-foot  channel  at  Town  Point,  15.82  miles, 
by  one  general  and  five  detail  maps. 

The  snrvey  was  made  in  twenty-one  working  days,  from  April  21  to  1 
inclnsive,  during  which  time  30.25  miles  of  transit  line  were  mn  and 
ings  taken. 

From  the  head  of  navigation  to  the  month  of  Western  Branch  a  tra 
mn  along  the  right  bank  of  the  river,  closely  following  the  water's  ec 
point  departing  more  than  150  feet  from  it.  From  points  in  and  per] 
this  line  a  wire,  marked  at  intervals  of  20  feet,  wasetretched  across  the 
opposite  bank,  and  a  sounding  taken  at  each  mark ;  these  cross-section 
100  feet  apart  in  the  shoal  parts  of  the  river,  and  150  feet  apart  where 
water  was  ample  without  improvement.  The  topography  was  sketchef 
land  from  the  transit  line,  and  sufficient  points  were  located  by  stadia  n 
mad  by  **p3oing  "  to  Monro  aoooracy.    From  the  mouth  of  Western  Bn 
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Point  tripods  were  established  on  the  salient  points  of  both  banks,  and  located  by 
means  of  triaoKulation  with  a  transit,  starting  from  a  base  1,982  feet  long,  J ast  above 
the  month  of  Weatem  Branch,  and  ending  on  a  closiag  base,  2,727  feet  long,  near 
Town  Point.  These  points  were  connected  by  a  continuou.i  transit  line  on  each  bank 
and  the  topography  taken  in  the  same  manner  as  between  Western  Branch  and  the 
bead  of  navigation.  The  width  of  this  portion  of  the  river  being  too  great  to  admit 
of  Btretching  a  wire  from  bank  to  bank  for  cross-sectioning,  stakes,  with  flags  of 
different  colora,  were  set  out  at  intervals,  averaging  x^50  feer,  in  a  straight  line,  along 
one  side  of  the  channel,  and  their  positions  located  by  triangnlation  from  the  primary 
points  on  shore ;  perpendicular  to  this  liue  and  opposite  each  stake  a  stake  with  a 
sioiilar  flag  was  set  out  on  the  other  side  of  the  channel,  which,  with  objects  on 
Bbore,  fnmished  the  necessary  ranges  for  straight  lines  of  soundings,  practically  per- 
pendicular to  the  axis  of  the  channel,  parallel  to  each  other,  and  an  average  distance 
of  ^.M)  feet  apart.  The  sonndmg-boat  being  rowed  along  these  lines,  soundings  were 
taken  at  intervals  of  15  seconds,  every  fourth  sounding  being  located  by  a  transit 
obterration  from  shore,  the  instrument  being  so  placed  as  to  intersect  the  straight 
lines  of  soundings  as  nearly  at  right  angles  as  possible.  The  distances  between 
•windings  average  50  feet.  Each  reach  was  stakea  off  and  sounded  in  the  foregoing 
Biaimer. 

Daring  the  progress  of  the  survey,  twenty-one  days,  simultaneous  tidal  observa- 
tions were  made  hourly  at  Newman's  Point,  1.16  miles  above  Town  Point,  and  at  Suf- 
folk Bridge.  Mean  low  water,  as  determined  from  these  observations,  is  9.5  feet  be- 
low top  or  coping  of  first  pier  from  north  abutment  of  Suffolk  Bridge.  The  soundings 
were  reduced  to  mean  low  water,  the  plane  of  which  was  assumed  to  lie  in  a  straight 
hoe  between  the  established  points  at  Newman's  Point  and  Suffolk  Bridge,  and  the 
Telocity  of  the  tidal  wave  was  considered  practically  uniform  between  these  points. 
The  latter  supposition  seems  to  be  confirmed  by  a  limited  number  of  current  observa- 
tions made  at  Suffolk  Bridge,  Western  Branch,  and  Newman's  Point. 

The  Nansemond  River  proper  lies  wholly  in  Nansemond  County ;  its  principal  trib- 
Qtaries  from  the  east  are  Shingle  Creik  and  Burnett's  Mill  Creek,  U.6  and  3.3  miles 
below  Suffolk  Bridge,  respectively,  and  Bennett's  and  Nott's  creeks,  both  below  Town 
Point ;  the  only  important  tributary  from  the  west  is  Western  Branch,  6.9  miles  be- 
low Suffolk  Bridge,  a  considerable  stream,  rising  in  the  Western  part  of  Isle  of  Wi^ht 
County,  draining  Si  square  miles,  or  53,120  acres,  and  discharging  42,487,000  cubic  leet 
of  water  during  one  ebb ;  it  is  said  to  be  navigable  for  small  craft  a  distance  of  12 
miles. 

The  head  of  navigation  is  0.45  mile  above  Suffolk  Bridge,  and  from  this  bridge  to 
the  buoy  marking  the  entrance  over  the  outer  bur  is  21.7  miles,  measured  by  river. 
The  n^ling  depth  on  this  bar  is  16  feet  at  mean  low  water. 

The  river  at  one  time  was  an  arm  of  the  sea,  the  shores  of  which  are  marked  by 
steep  bluffs,  20  to  40  feet  high,  composed  of  loam,  clay,  with  small  sea-shells,  ana 
marl  beds.  Washings  from  the  higher  grounds  and  vegetable  matter  have  gradually 
formed  soft  marshes  between  these  shores,  ranging  in  elevation  from  mean  high  water 
to  0.5  foot  above  it,  through  which  the  stream  takes  its  serpentine  course,  in  soni^ 
places  running  along  the  base  of  a  blnff  and  in  others  flanked  by  marshes  on  both 
sides.  Below  the  mouth  of  Western  Branch  the  formation  of  the  marshes  has  not 
progrefised  as  far  as  above  that  point,  the  made  material  having  an  elevation  rang- 
ing from  low  water  to  1  foot  below  it,  and  is  generally  df«ignated  as  **  mud  flats,"  but 
there  is  strong  evidence  of  a  gradual  encroachment  of  vegetable  growth  on  these  flats. 

A  straight  line  drawn  from  Suffolk  Bridge  to  mid-channel  opposite  Town  Point, 
passing  through  the  mouth  of  Western  Branch  and  1,000  feet  east  of  Sleepy  Hole,  has 
a  magnetic  of  N.  31^  £. ;  but  the  course  of  the  river  ranges  from  S.  77^  25'  W.  through 
north  to  S.  15^  20'  E.^  or  through  an  are  of  267^  15'.  The  difference  in  distances  in 
air  line  and  by  river  is  as  follows : 


Tjt^iiti^ 

Distsncea  between  localities. 

Distances  from  Snifelk  Briilge. 

Air  Una. 

By  rlrer. 

DiiEDrenoe.      Air  lin«. 

By  rirer.    '  Differenoe. 

BoftU  Bridstt 

MiUt. 

MiUt. 

IfOef. 

Mile$. 

MUm. 

IfOst. 

WMtarnBmieh 

BIstpyHols 

a.  64 

t.94 
3.81 

0.91 
4.7» 
3.51 

3  27 
0.85 
0.20 

3.64 

7.68 

10.86 

6.01 
11.70 
15.21 

3.27 
4.12 

ToWxTPoint 

4.32 

There  are  no  freshets,  as  the  country  drained  is  comparatively  level,  so  that  the 
water  due  to  rain-falls  is  slow  iu  running  off.  The  total  water-shed  is  small,  being 
106  square  miles,  or  126.720  acres ;  of  this  the  river  above  Western  Branch  drains  82.% 


1004     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

square  miles;  between  Westeni  Branch  and  Town  Point,  9.75 square  miles;  bcloir 
Town  Point,  23  square  miles;  and  Western  Branch  drains  83 square  miles.  The  aver- 
age annual  rain-fall  in  this  section  is  51  inches,  and  assuming  that  eight-tenths  ot 
this  water  reaches  the  river,  the  volume  of  discharge  of  the  main  stream  jast  above 
Western  Branch,  during  one  ebb,  would  be  10,760,000  cubic  feet,  and  for  Western 
Branch  10,680^000  cubic  feet.  Actual  gauging  gives  the  discharge  at  82,0^0,000  and 
42,487,000  cubic  feet,  respectively,  showing  that  8^  per  cent,  of  the  water  flowing  io 
the  main  stream  above  Western  Branch  is  due  to  the  tides.  The  volume  of  water 
passing  under  Suffolk  Bridge  during  one  flood  is  23,760,000  cubic  feet. 

The  mean  rise  and  fall  of  tides  is  3.78  feet  at  Suffolk  Bridge,  and  3.01  feet  at  New- 
man's Point.  This,  however,  is  considerably  modified  by  the  airection  of  winds,  tbe 
maximum  rise  and  fall  being 4. 33  feet  at  Suffolk  Bridge  and  3.64  feet  at  Newman's  Point, 
while  tbe  minimum  is  2.50  feet  at  the  former  and  2.06  feet  at  the  latter.  The  dif- 
ference of  time  between  high  water  at  the  above-named  places  is  1  hour  and  13 
minutes,  and  the  difference  for  low  water  is  1  hour  and  1  minute,  or  a  mean  difference 
of  1  hour  and  7  minutes.  There  is  but  a  slight  difference  in  the  duration  of  tides,  as 
shown  in  the  following  table : 


Tides. 

Saflblk  Bridge. 

Kewmaii**  Pomt. 

Ebb. 

Flood. 

Ebb. 

Flood. 

H,  M. 
8     18 

5      52 

8      07 

H,  Jf  . 

8     48 
5     24 
8     00 

H.  M. 

8     88 
5     48 
8     05 

H.  Jf. 

8     40 

Iflnlmniii  ^limitlOll  Of ». 

5      20 

M^^ii  ^nntloii  of.... 

8      12 

The  only  structure  across  the  navigable  portion  of  the  river  is  an  iron  wagon- 
bridge  at  Suffolk,  having  a  draw  with  two  openings,  each  42.5  feet  in  the  cleat . 
From  this  bridge  to  tbe  mouth  of  Western  Branch  the  river  has  an  average  width  of 
250  feet,  the  least  width  being  190  feet,  and  the  greatest  410  feet.  The  shoalest  place 
is  3.33  miles  below  Suffolk  Bridge,  having  a  depth  of  8.3  feet  at  mean  low  water.  A 
depth  of  32  feet  exists  in  some  of  the  bends.  From  Western  Branch  to  Town  Point 
the  width  averages  2,600  feet,  ranging  from  800  to  5,800  feer^  but  the  channel  is  com- 
paratively narrow  and  tortuous,  the  widths  between  the  6-toot  curveii  ranging  from 
400  to  1,600  feet,  and  between  the  12-foot  curves  from  200  to  400  feet.  The  12-foot 
channel  is  not  continuous,  however,  having  four  shoals  in  it  between  the  points 
named,  the  ruling  depth  being  10  feet  at  mean  low  water. 

The  tidal  currents  seem  to  have  a  nearly  uniform  velocity,  tbe  greatest  velocities 
observed  being  1.47  feet  per  second  or  I  mile  per  hour  at  Suffolk  Bridce,  1.33  feet  per 
second,  or  0.89  mile  per  hour,  in  mouth  of  Western  Branch,  and  1.70  ^t  per  second, 
or  1.15  miles  per  hour,  at  Town  Point.  The  last  is  probably  too  great,  as  the  wind 
was  blowing  at  a  velocity  of  from  20  to  24  miles  per  hour  in  the  same  direction  as 
the  tide  was  running. 

Tbe  value  of  commerce  on  this  river  has  increased  from  $1,000,000  in  1872  to  over 
$6,000,000  in  1886,  and  is  still  increasing.  The  principal  articles  of  shipment  are  lum- 
ber, cordwood,  railroad  ties,  truck,  and  oysters. 

fYom  1873  to  1878,  inclusive.  Congress  appropriated  $37,000  for  the  improvement  of 
this  river,  which  watf  duly  expended  for  that  purpose.  Work  was  commenced  in 
1873,  and  during  that  year  all  overhanging  and  fallen  trees  and  two  war  blockades 
of  piles  were  removed,  and  2.156  linear  feet  of  training- wall  wns  built  opposite  the 
month  of  Western  Branch.  In  1874  a  channel  75  feet  wide  and  7  feet  deep  wasdredged 
t^rongh  Western  Branch  Bar.  In  1875  tbe  training- wall  opposite  the  month  of  West- 
em  Branch  was  lengthened  251  feet,  382  linear  feet  of  training-wall  of  piles  and  planks 
and  about  700  linear  feet  of  brush  was  built  in  tbe  np-stream  angle  between  the  river 
and  Western  Branch,  and  the  channel  throngb  tbe  bar  at  this  point  enlarged  by 
dredging,  to  a  width  of  100  feet  and  a  depth  of  10  feet  at  mean  low  water ;  two  wrecks 
were  also  removed.  From  November  25,  1875,  to  January  5,  1876,  a  channel  60  feet 
wide  and  7.5  feet  deep,  at  mean  low  water,  was  dredged  through  the  shoal  below 
Suffolk  Bridge:  in  1877  thischannel  was  enlarged,  by  dredging,  to  a  width  of  80  feet 
and  a  depth  or  8  feet  at  mean  low  water,  and  a  channel  of  same  dimensions  wss 
dredged  through  the  shoal  Just  below  Shingle  Creek,  and  the  training-wall  opposite 
the  month  of  Western  Branch  was  repaired  at  a  cost  of  $2,835.  In  March  and  April, 
1880^  1,120  linear  feet  of  new  training- wall  was  built  immediately  in  front  of  the  older 
portion,  which  was  in  bad  condition,  and  minor  repairs  were  made  to  the  newer  por- 
tions.   No  work  has  been  done  since,  there  being  no  funds  available. 

The  dredged  channel  through  the  shoal  below  Suffolk  Bridge  is,  after  a  lapse  often 
years,  practically  as  good  as  when  made.    The  same  is  trne  of  the  channel  through 
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ike  shoal  below  Shingle  Creek.  The  10-foot  chaoDel  through  Western  Branch  Bar  is 
ID  &ir  oondition  at  its  upper  portion,  bat  the  lower  portion  has  deteriorated,  having 
teoDcave  bottom  with  a  depth  of  10  feet  at  the  middle  and  only  9  feet  at  the  sides. 
This  deterioration  is  dae  to  the  almost  total  destruction  of  the  training-walls  at  the 
Doathcf  Western  Branch  by  the  teredo,  the  sheet-piling  of  the  upper  1,120  feet  of 
vhich  is  diill  standing,  bat  will  not  last  over  a  year  longer ;  for  the  next  925  feet  no 
iheet-piling  remains ;  about  one-half  remains  for  the  next  185  feet,  and  the  last  185 
feet  is  still  intact. 

An  examination  of  the  cross-sections  of  the  river  shows  that  there  is  practically  a 
uniform  increase  of  sectional  area  from  0.25  mile  below  Suffolk  Bridge  to  the  mouth 
of  Western  Branch,  the  low- water  cross-section  being  1,800  square  feet  at  the  former 
indS,:^  square  feet  at  the  latter,  and  the  high-water  cross-section  2,900  and  4,200 
iqoue  feet,  respectively.  This  uniformity  of  cross  sections  is  due  to  a  nice  adjust- 
ment of  depth  to  width,  the  wide  portions  of  the  river  having  less  depth  than  the 
narrow  ones.    The  tides  having  established  and  maintained  this  sectional  area  it  ap- 

Sars  safe  to  assume  it  as  the  proper  one  to  be  maintained.  The  sectional  area  being 
cided  ou,  its  width  and  depth  should  be  proportioned  so  as  to  admit  of  its  greatest 
capacity  being  utilized  by  craft  of  fair  proportions.  As  the  river  is  very  crooked  the 
width  must  be  mnch  greater  to  admit  of  turning  the  sharp  bends  than  would  be  nec- 
Mnry  for  a  straight  channel.  A  careful  consideration  of  all  data  bearing  on  this 
•object  leads  to  the  ooDolusion  that  a  depth  of  12  feet  at  mean  low  water  complies  with 
the  at>ove  oondition.  The  depth  above  Western  Branch  being  fixed  at  12  feet  it 
ihoald  be  the  same  below. 

It  is  therefore  proposed  to  secure  a  channel  not  less  than  100  feet  wide  at  bottom 
ind  at  least  12  feet  deep  at  mean  low  water,  from  the  head  of  navigation  to  the  mouth 
of  Western  Branch,  including  a  turning-basin  200  feet  square,  300  feet  below  Saffolk 
Bridge,  by  dredging  and  the  construction  of  spar-dams  and  two  training- walls ;  and 
i  channel  of  same  depth,  from  the  mouth  of  Western  Branch  to  the  deep  water  at 
Town  Point,  having  a  width  at  bottom  of  at  least  200  feet  at  its  upper  end  and  grad- 
niUy  increasing  to  at  least  400  feet  at  its  lower  end  by  dredging  and  the  constrao- 
tion  of  a  training- wall. 

As  f*7  per  cent,  of  the  water  flowing  in  the  river  above  Western  Branch  is  due  to 
tbe  tides,  spur-dams  can  not  be  relied  on  for  the  improvement  of  this  portion  of  the 
rirer,  as  their  construction  in  the  wider  portions  or  the  river  would  reduce  the  sec- 
tional area  too  mnch  and  prevent  the  free  flow  of  the  tides.  A  slight  improvement 
Yoald,  no  doubt,  be  effected  in  their  immediate  vicinity,  but  a  corresponding  deteri- 
oration, would,  with  equal  certainty,  take  place  in  other  parts  of  the  channel  on  ao- 
ooant  of  the  rcidoced  volume  and  velocity  of  the  water.  It  is  therefore  proposed  to 
dredge  this  part  of  the  channel  and  then  secure  its  permanence  by  the  construction 
of  ipar-dams. 

Below  the  mouth  of  Western  Branch  there  are  four  shoals  that  require  dredging, 
fbe  width  at  the  bottom  of  the  dredged  channel  should  be 200  feet  for  the  two  upper 
iboals  (Kos.  15  and  16)  and  300  feet  for  the  two  lower  (Nos.  17  and  18),  so  as  to  con- 
firm to  the  existing  12-foot  low- water  channel  above  and  below  each.  A  training- 
vail  will  be  required  to  maintain  tlie  channel  through  Shoal  No.  15,  but  the  channels 
throQgh  Shoals  Nos.  16,  17,  and  18  will  probably  be  self-sustaining.  At  any  rate,  if 
ihoaling  should  take  place,  its  progress  will  be  so  slow  that  occasional  dredging  would 
be  tbe  cheapest  remedy. 

It  is  proposed  to  build  the  spur-dams  by  driving  piles  at  intervals  of  6  feet,  center 
to  center,  with  an  8  by  10  inch  waling  piece  at  top,  boxed  3  inches  into  face  of  piles 
sod  fastened  with  1-inch  screw-bolts,  another  waling  piece  5  by  8  inches  to  be  fast- 
ened to  piles  at  low-water  mark  with  f-inch  drift  bolts ;  sheet-piling  3  inches  thick  to 
be  driven  on  up-stream  side  and  spiked  to  waling  pieces  with  7-inch  wrought-iron 
spikes.    A  large  guard-pile  is  to  be  driven  at  the  end  of  each  spur-dam  and  left  to 

Snoject  8  feet  above  hi^^h  water.    All  spur-dams  and  training- walls  should  be  built 
>  tbe  height  of  the  adjacent  marshes,  and  the  timber  in  all  structures  below  Shoal 
Ko.  11  should  be  creosoted.    The  training- walls  should  be  constructed  the  same  as  the 
ipar-dams,  sheet-piling  being  on  side  away  from  channel  and  secured  to  large  brace- 
piles  driven  12  feet  from  sheet-piles  and  12  feet  apart,  between  centers. 
The  estimated  cost  of  this  improvement  is  as  follows : 

Sboal  No.  1,  above  Snffolk  Bridge  (1,000  feet  long) : 

Dredging  13,786  enbic  yards  of  material,  at  3D  cents t4, 117.  W 

Shoal  No.  %  below  Saffolk  Bridge  (2,600  feet  long) : 

Dredging  3^615  onbio  yards  of  material,  at  *S)  cents  (channel) 10, 064. 60 

Dredging  5,x48  cabio  yards  of  materia!,  at  30  oents  (turning-basin). .      1, 544. 40 

11,628.90 
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Shoal  No.  3,  below  Shingle  Creek  (1,100  feet  long) : 

DredgiDg  1 1 ,730  cabic  yards  or  material,  at  30  cents |3, 519. 00 

ConstractiDg  five  spur-dams,  510  linear  feet,  at|2 1,020.00 

4,530.00 

Shoal  No.  4  (700  feet  long) : 

Dredging  1,325  cabio  yards  of  material,  at  30  oents 397.50 

Shoal  No.  5  (1,000  feet  long) : 

Dredging  4,030  cubic  yards  of  material,  at  30  cents 1,209.00 

Shoal  No.  6  (1,100  feet  long) : 

Dredging  9,710  cubic  yards  of  material,  at  30  cents 2,913.00 

Constructing  eight  spur-dams,  610  linear  feet,  at  |2 1, 220. 00 

4, 133. 00 

Shoal  No.  7  (2, 100  feet  long) : 

Dredging  22,748  cubic  yards  of  material,  at  30  cents 6, 824. 40 

Constmcting  nine  spur-dams,  590  linear  feet,  at|2 1, 180.00 

8, 004. 40 

Shoal  No.  8  (1,700  feet  long) : 

Dredging  15,594  cnbio  yards  of  material,  at  30  cents..... 4,678.20 

Constmcting  thirteen  spur-dams,  720  linear  feet,  at^ 1, 440. 00 

6,118.20 

Shoal  No.  9  (400  feet  long) : 

Dredging  850  cubic  yards  of  material,  at  30  cents 255.00 

Shoal  No.  10  (1,300  feet  long): 

Dredging  8,378  cubic  yards  of  material,  at  30  cents 2,513.40 

Constructing  4  spur-damsaB210  linear  feet,  at|2 420. 00 

2  933. 40 
Shoal  No.  11  (800  feet  long) :  ' 

Dredging  6,204  cubic  yards  of  material,  at  30  cents 1,861.20 

Shoal  No.  12  (1,300  feet  long) : 

Dredging  11,585  cubic  yards  of  material,  at  30  cents 3,475.50 

Constructing  7  spur-dams,  creosoted,  380  linear  feet,  at  $4 1, 520. 00 

4,995.50 

Shoal  No.  13  (2,200  feet  long) : 

Dredging  12,304  cubic  yards  of  material,  at  30  cents 3,691.20 

Constructing  15  spur- dams,  creo6Oted=840  linear  feet,  at  $4 3, 360. 00 

7,051.20 

Shoal  No.  14,  Western  Branch  Bar  (2,300  feet  lone) : 

Dredging  14,737  cnbic  yards  of  material,  at  30  cents 4,421.10 

Constructing  2  training- walls,  creo8otea=4,270  linear  feet,  at  $6.25 . .     26, 687. 50 

31,108.60 

Shoal  No.  15  (3.700  feet  long) : 

Dredging  40,560  cubic  yards  of  material,  at  90  cents 12,168.00 

Constructing  1  training-wall,  creo6oteda=s3»430  linear  to*,  «t  |6.85 21, 437. 50 

33,605.50 


Shoal  No.  16  (2,700  feet  long) : 

Dredging32.975  cubic  yards  of  material,  ai90eenti 9,892.50 

Shoal  No.  17  (1,600  feet  long) : 

Dredging  11,185  cubic  yards  of  materiaL  at  30  oenta 3,356.50 

Shoal  No.  18  (2,700  feet  long) : 

Dredging  11,339  cubic  yards  of  material,  atSOoenta 3,401.70 
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The  material  to  be  remoTed  by  dredj^nff  is  a  soft  black  mad^  mixed  with  about  10 
pereeDt.of  fine  sand  in  the  vicinity  oi 'l^^tem  Branch,  and  increasing  to  about  90 
Mr  emt.  near  Suffolk.  Considerable  clay  was  noticed  in  Shoals  Nos.  8, 11, 12,  and  Id. 
be  estimated  quantities  and  price  are  for  material  measured  in  place. 

RSGAFITULATION. 

Dredging  267,734  cubic  yards  of  material,  at  30  cents $80,322.90 

Cwitruoting  2,640  linear  feet  of  spur-dams,  at|2 5,280.00 

CoDstmoting  1,220  linear  feet  of  spur-dami^  creosoted,  at  $4 4,880.00 

Coostmeting  7,700  linear  feet  of  training- wall,  creosoted,  at  |6.25 48, 1*25. 00 

Add  10  per  cent,  for  eogineering  and  contingencies 13, 860. 79 

Total 152.468.69 

To  increase  the  depth  of  the  low-water  channel  from  12  to  13  feet,  one  foot  more, 
would  require  the  removal  of  190,000  cubic  jards  of  material  measured  in  place,  which, 
tt30  cents  per  cubic  yard,  would  be  $57,000. 
The  proposed  structures  and  channel  are  shown  in  red  on  the  accompanying  maps. 
Very  respectfully,  your  obedient  aerrant, 

H.  J.  QnELOW. 
jMtitUmi  Engimeir, 
Capt.  F.  A.  Hiif  MAN, 
C9¥p§  €f  Bngimmt. 
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APPENDIX  M 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  OF  NORTH  CAROLINA 

AND  SOUTH  CAROLINA. 


BKPOBT  OF  CAPTAIN  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEEBS,  OFFL 
CEB  IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHEB  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Pamlico  ftod  Tar  Rivera,  North  Caro- 
lina. 
1  ConteotDia  Creek,  North  Carolina. 

3.  Trent  River,  North  Carolina. 

4.  Nease  Biver,  North  Carolina. 

5.  Inland  waterway  between  New  Berne 

and  Bean  fort,  North  Carolina. 

6.  Harbor  at  Beaufort.  North  Carolina. 

7.  Inland  waterway  between  Beaafort 

Harbor  and  New  River,  North  Caro- 
lina, throa^h  Bogne  Sound. 

8.  Xew  Biver,  North  Carolina. 

9.  filack  Biver,  Korth  Carolina. 


10.  Cape  Fear  River,  North  Carolina. 

11.  Yadkin  River^  North  Carolina. 

12.  Waocemaw  River,  South  Carolina. 

13.  Great  Pee  Dee  River,  South  Carolina. 

14.  Harbor  at  Georgetown,  South  Cai*o- 

lina. 

15.  Winyaw  Bay,  South  Carolina. 

16.  Santee  River,  South  Carolina. 

17.  Wateree  River,  South  Carolina. 

18.  Cougaree  River,  South  Carolina. 

19.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga* 
tion. 


EXAMINATIONS  AND  SURVEYS. 


2 

^-  Lookwood's  Folly  River,  North  Caro- 
lina. 
«!•  LoQiber  River,  North  Carolina. 
^  KiDgo  Creek,  South  Carolina. 
^  Clark's  Creek,  South  Carolina. 


24.  Little  Pee  Dee  River,  South  Carolina. 

25.  Alligator  River  and  otiier  waters  con- 

necting  Santee   River  and  BnlFs 
Bay,  South  Carolina. 


United  States  Engineer  Office, 

Wilmingtany  N.  0.,  August  3, 1887. 

VrENEEAL. :  I  have  the  honor  to  tranflmit  herewith  auuual  reports  for 
the  fiscal  year  ending  Jane  30,  1887,  npon  the  works  of  river  and  har- 
bor improvements  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 

The  Chief  of  ENaiNESRS,  JJ,  8.  A. 
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M  X. 

IMPROVEMENT  OF  PAMLICO  AND  TAR  RIVERS.  NORTH  CAROLINA. 

The  Pamlico  and  Tar  rivers  are  diiferent  portions  of  a  single  stream. 
The  upper  portion,  called  the  Tar,  has  a  total  length  of  about  ISO  miles 
and  a  drainage  area  of  3,200  square  miles,  and  changes  its  name  to  the 
Pamlico  at  the  town  of  Washington,  N.  C.  The  Pamlico  has  a  fnrtlier 
length  of  about  37  miles  and  a  fnrther  drainage  area  of  1,700  square 
miles,  and  finally  widens  out  into  Pamlico  Sound.  The  combined  rivers, 
therefore,  have  a  total  length  of  abont  217  miles  and  a  total  drainage 
area  of  abont  4,900  square  miles.  Prior  to  governmental  improvement 
in  1876  the  Pamlico  River  had  an  available  depth  of  only  3  feet  at  low 
water  in  its  upper  portion  near  Washington  ;  thence  Tar  River  had 
during  eight  months  of  the  year  an  available  depth  of  from  2  to  3  feet 
for  49  miles,  up  to  Tarborough,  its  practicable  limit  of  navigation  ;  but 
its  channel  was  almost  completely  obstructed  by  two  war  blockades,  and 
by  floating  and  sunken  stumps  and  logs  and  by  overhanging  tre*'S. 
Its  steamboat  commerce  was  about  $500,000. 

The  original  project  of  187G  (for  the  Pamlico)  and  of  1879  (for  the 
Tar),  as  since  slightly  modified  and  continued  to  date,  profiosed  for 
$58,000  to  secure  a  clear  and  safe  channel  9  feet  deep  at  low  water  up 
to  Washington;  thence  a  channel  60  feet  wide  and  3  feet  deep  at  low 
water  23  miles  further  to  Greenville ;  and  thence  a  channel  60  feet  wide 
and  20  inches  de^p  26  milesfnrtherto  Tarborough.  These  estimates  were 
based  upon  an  insufficient  knowledge  of  the  extent  of  the  sunken  nat- 
ural obstructions  in  the  Tar  River.  A  personal  ius|)ection  of  the  river 
(as  soon  as  possible  after  assuming  charge  in  1886)  showed  me  this  fact, 
while,  moreover,  showing  the  agricultural  richness  of  the  river  biisin,  its 
need  of  water  transportation,  and  the  worthiness  of  the  improvement. 
Moreover,  inadequate  yearly  appropriations  and  their  consequences  (the 
alternate  disorga>nizatiou  and  reorganization  of  working  p  irties,  dam- 
age to  unfinish^  work,  extra  superiatendence,and  deterioration  of  plant) 
have  added  considerably  to  the  cost  of  the  work.  For  all  these  reasons 
the  estimates  for  the  final  cost  of  the  work  are  now  raised  to  $75,000. 
The  total  amount  appropriated  for  this  project  up  to  June  30,  1887,  is 
$58,000,  the  appropriation  for  the  two  rivers  being  cousolidatecl  in  1880. 

Fifty-six  thousand  one  hundred  and  twelve  dollars  and  sixty -one 
cents  has  been  spent  in  all  upon  this  improvement  up  to  June  30,  1887, 
in  securing  a  good  channel  at  least  9  feet  deep  at  low  water  and  at  least 
108  feet  wide  from  Pamlico  Sound  37  miles  up  to  Washington;  thence 
a  fair  channel,  60  feet  wide  and  3  feet  deep  all  the  year,  23  miles,  to 
Greenville;  and  thence  a  similar  channel  for  eight  months  of  the  year, 
26  miles,  to  Tarborough.  In  consequence  of  this,  ten  steamers  run  regu- 
larly to  Washington,  thence  two  steamers  run  triweekly  all  the  year  to 
Greenville,  and  eight  months  of  the  year  to  Tarborough.  The  present 
commerce  is  rapidly  increasing,  and  is  at  i)resent  about  $2,300,000  of 
goods  transported  per  year,  showing  that  each  dollar  spent  upon  this 
improvement  has  been  accompanied  by  a  development  of  $32  in  annual 
commerce.  Besides  this,  the  rates  of  treight  are  estimated  as  having 
been  lowered  from  12  to  25  per  cent,  since  the  commencement  of  the 
improvement. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending 
Pecember  30,  1886,  are  herewith  appended. 


JLPPBNDIX   M — BEPOBT   OF   CAPTAIN   BIXBY.  1011 

The  navigation  of  this  river  is  not  obstmeted  by  bridges  withoat 
draws. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $5,330.97 ; 
?alae  of  United  States  plant,  $2,317.  Charge  of  work  transferred 
from  Gapt.  F.  A.  Hinman  to  Capt.  W.  H.  Bixby  on  Angast  11, 1886. 
No  ^ork  before  October,  1886,  for  want  of  funds.  Owing  to  the  diffi- 
calty  and  exi>ense  of  properly  specifying  it  beforehand,  and  measuring 
aod  inspecting  it  afterwards,  the  work  was  allowably  done  by  hired 
lal>or  and  the  purchase  of  materials  in  open  market. 

One  United  States  hoister  (half  owned  by  Contentnia  improvement) 
was  in  use  during  the  year.  Work  was  confined  to  the  middle  portion 
of  the  river  from  7  miles  above  to  3  miles  below  Greenville,  where  navi- 
gation was  most  obstructed.  During  portions  of  October  and  Novem- 
ber a  careful  survey  was  made  of  all  those  portions  of  the  river  (39,000 
linear  feet)  where  jetties  had  formerly  been  constructed,  in  order  to  see 
the  past  effect  of  these  jetties,  and  what  modifications  they  might  need. 
All  the  jetties  (whether  of  log  and  brush  or  of  piles  and  plank)  which 
were  originally  properly  located  appear  to  have  done  necessary  and  use- 
ful work ;  but  a  very  few  apparently  improperly  located  jetties  appeared 
to  need  removal,  and  were  removed  during  the  latter  part  of  the  year 
with  apparently  good  results.  Between  October  1,  1886,  and  June  30, 
1887,  and  from  7  miles  of  river  near  Greenville,  88  large  stumps,  571 
small  stumps,  31  trees,  747  large  logs,  500  small  logs,  803  large  snags, 
13  cords  of  small  snags,  2  old  flat-boats,  and  183  old  jetty-piling  were 
removed  from  the  river  channel ;  and  561  overhanging  trees  (cut  down), 
145  other  trees  (pulled  back),  and  145  cords  of  brush  were  removed 
from  the  edge  of  the  river  bank,  so  as  to  leave  a  clear  channel  of  at 
least  60  feet  width  and  2.5  feet  depth  at  dead  low  water  at  these  points. 
Work  had  to  be  suspended  each  month  for  about  ten  days  on  account 
of  freshets.    A  water-gauge  record  was  kept  during  the  year. 

All  the  above  work  has  been  well  and  vigorously  carried  forward  un- 
der the  immediate  supervision  of  Assistant  Engineers  John  D.  Whitford 
and  E.  D.  Thompson. 

Recomendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  complete<l  in  accordance  with  the  present  proposed  and  ap- 
proved project,  so  as  to  secure  a  thoroughly  cleared  9  foot  navigation 
at  low  water  up  to  Washington,  a  similar  3  foot  navigation  at  low  wa- 
ter np  to  Greenville,  aud  thence  a  similar  channel  during  eight  mouths 
of  the  year  up  to  Tarborough,  at  a  total  expense  of  $17,000  in  addition 
to  the  funds  availal)le  June  30, 1886;  this  amount  to  be  appropriated 
in  yearly  installments  of  $15,000  till  flnished.  Smaller  appropriations 
will  increase  the  cost  by  from  $1,000  to  $4,000  per  year.  Further  im- 
provement, 80  as  to  extend  this  navigation  above  Tarborough  or  to  make 
the  river  above  Greenville  navigable  all  the  year  round,  is  not  recom- 
meiideil  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as. follows: 

Fifteen  thousand  dollars  for  work  above  Washington,  to  repair  and 
supplement  existing  jetties,  to  remove  sunken  logs  and  snags,  and  to 
cot  down  and  pull  back  from  caving  banks  the  trees  which  would  oth- 
erwise soon  fall  into  the  river ;  the  entire  length  of  river  to  be  worked 
over  each  year. 

This  rlTer  is  io  the  colleotioa  district  of  Pamlico,  N.  C. 
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Money  statement. 

July  If  1886,  amount  available $48.67 

Amoaot  received  from  sale  to  OooteDtnia  Creelc 2,169.69 

Amoaot  appropriated  by  act  approved  Aagutt  5, 1886 5,000.00 

7,21tt.36 
Jaly  1,  1887,  amoant  expecded  during  fiscal  year,  exclusive  of 

liabilities  oatstanding  Jaly  1,  1886 $4,969.70 

July  1, 1887,  outstanding  liabiUties 361. 27 

5, 330. 97 


July  1,  1887,  amount  available 1,887.39 


< 


'Amount  (estimated)  re<^uired  for  completion  of  existing  project i7, 000. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  e.  d.  thobfpson,  assistant  ekoixbee. 

United  Stater  Engineer  Office, 

Beaufort,  N.  C,  July  13,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  under  my 
charge  on  Tar  River,  North  Carolina,  during  the  fiscal  year  ending  June  30,  18H7 : 

In  accordance  with  your  letter  of  instructions  of  October  13,  iS^,  detailed  exami- 
nations and  surveys  were  made  of  such  portions  of  the  river  as  contain  Jetties  between 
Centre  Bluffs  and  a  point  1,000  feet  below  Hardee's  Creek.  They  were  based  on 
compass  directions  and  chain  distances,  soundings  being  taken  every  20  feet  on  sec- 
tion lines  200  feet  apart,  with  three  extra  sections  in  the  vicinity  of  each  Jetty ;  section 
stakes  were  so  driven  as  to  be  permanent  for  several  years,  and  allow  comparative 
surveys  to  be  made  hereafter,  the  object  to  be  attained  being  the  effects  of  the  ex- 
isting Jetties  on  the  channel. 

Al^ve  Greenville  five  systems  of  Jetties  were  so  examined,  while  from  Greenville 
Bridge  to  Hardee's  Creek  the  survey  was  continuous.  The  contour  map  submitted 
in  December,  1^6,  showed  fully  the  results  of  the  work,  and  indicated  modiiioations 
to  be  made  in  existing  systems,  so  as  to  secure  an  improved  channel-way  of  3  feet 
depth  at  low  water.  The  surveys  were  finished  November  15,  1886,  the  amonnt  ex- 
pended for  field  work  up  to  that  date  being  $239.10. 
Very  respectfully,  your  obedient  servant, 

E.  D.  Thompson, 
Amstant  Engineer, 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineer$f  U,  8,  A. 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1876  this  river  was  irregularly  navigated  by  3  foot 
draught  steamers  up  to  Tarborough.  The  commerce  is  estimated  to  have  then  been 
about  $500,000  per  year. 

At  present  ten  steamers  ascend  the  river  37  miles  to  Washington,  and  two  run  regu- 
larly 23  miles  more  to  Greenville  during  the  whole  year  and  26  miles  further  HtilJto 
Tarborough  during  the  flush-water  season,  carrying  about  $2,300,000  of  goods  per 
year. 

The  rates  of  present  freights  are  estimated  at  from  12  to  25  per  cent,  less  than  in 
1876. 

The  commerce  is  rapidly  increasing.  Each  dollar  so  far  spent  on  this  improvement 
has  been  accompanied  by  the  development  of  about  $^12  of  annual  commerce  Wash- 
ington has  developed  rapidly,  and  since  1882  the  value  of  its  taxable  property  has 
increased  25  per  cent.  Greenville  has  increased  from  912  inhabitants  and  $266,000 
real  estate  in  1880  up  to  2,500  inhabitants  and  $600,000  real  estate  at  present.  The 
development  of  these  towns  is  almost  entirely  due  to  the  governmental  improvement 
of  the  river  since  1876.  It  is  estimated  that  the  continuation  of  the  present  improve- 
ment will  be  followed  by  a  continuation  of  this  rapid  development  of  the  neighbor- 
hood. 
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Tbe  commerce  for  the  year  «ndiDg  December  30, 1886,  is  estimated  as  follows : 

ffftifB  and  coastwiM :  TooMfe. 

Making  regular  trips,  10  Bt«iimers 4,000 

Uftking  irregular  trips  (t)  eail-boato ^ 23,000 

27,000 


Articles. 


Cotton bales. 

Pototoe«    barrels. 

Xaralatores do.. 

Cotton-flcetl  oil do  .. 

Win© do.., 

Riee,  cleared do... 

Kice,  roogb bushels. 

PeanaU .■  do... 

Ba» packages. 

Track do... 

fialofltere number. 

Sbinzlet do... 

Stares do... 

Lambei feet. 

Lotober  (juniper^ do... 

Feitilizers tons... 

Genersl  nierebandise do... 

er  Cares  (un  river  steamers) number. 


Totsl. 


Quantity. 


Amount. 


82,208 

$i,201,fiS0 

4.727 

7,000 

4,846 

9.000 

81 

1.020 

30 

1,600 

80 

600 

08.440 

80,800 

5.100 

5.100 

2,054 

12,824 

157 

414 

81,400 

11.480 

8,222,000 

12,»9S 

118. 000 

17.000 

86. 508, 800 

365.088 

275.000 

9.600 

3,400 

88,400 

9.810 

450,800 

7,200 

10,820 

2,386.703 


M2. 


IMPROVEBdENT  OF  CONTENTNIA  CREEK,  NORTH  CAROLINA. 

(For  8i)ecial  history  of  past  work,  see  page  975  Annual  Report  for 
1886.) 

Contentnia  Greek,  a  tributary  of  the  Nense  Biver,  has  a  total  length 
of  about  144  miles,  and  a  drainage  area  of  1,184  square  miles.  This 
creek,  prior  to  governmental  improvement  in  1881 ,  hfibd  a  depth  of  about 
3feetduringnine  monthsof  the  year,  firom  its  mouth  in  theNeuse  upward, 
about  G3  miles,  to  Stantousburg,  its  practical  limit  of  navigation ;  but 
its  channel  was  completely  blocked  at  all  stages  of  water  by  sunken 
logs  and  stumps  and  by  floating  obstructions.  Its  steamboat  commerce 
was  nothing. 

The  original  project  of  1881,  as  continued  to  date,  proposed  for  $40,000 
to  secure  a  safe  and  unobstructed  3-foot  navigation  over  this  entire  dis- 
tance during  the  high- water  season  of  about  nine  months.  This  estimate 
was  based  on  an  examination  required  to  be  made  in  great  haste,  at 
Blight  ex|)ense, and  during  a  timeof  high  freshet.  The  estimatesupposed 
tbe  obstructions  to  be  about  seventeen  sunken  trees  and  one  stump  i)er 
mile,  but  actual  work  later  showed  an  average  of  more  than  forty- 
five  sunken  trees  and  forty-five  stumps  per  mile.  A  personal  examina- 
tion of  the  river  over  its  entire  length  (made  as  soon  as  possible  by 
me  after  assuming  charge  in  1884)  revealed  these  facts,  and  more- 
over showed  me  the  agricultural  richness  of  the  river  basin,  its  urgent 
need  for  better  transportation  facilities,  and  the  worthiness  of  the  im- 
provement. Moreover,  inadequate  yearly  appropriations  and  their  con- 
8eqaenceM  (the  alternate  disorganization  and^reorganization  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  deteri- 
oration of  plant)  have  added  considerably  to  the  coat  of  the  work.  For 
all  tbe  al)ove  reasons,  the  estimates  tor  the  final  cost  ot  the  work  were 
raised  in  1885  to  $75,000,  and  now  (1887)  to  $78,000.  The  aggregate 
amount  a?|)propriated  for  this  project  up  to  June  30, 1887,  is  $40,000. 
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Thirty-fonr  thoaaand,  nineteen  dollars  and  nine  cents  has  been  spent 
in  all  upon  this  improvement  np  to  Jane  30, 1887,  in  securing  a  roughly 
cleared  3  foot  navigation  over  the  31  miles  from  its  mouth  up  to  Snow 
Hill  during  the  high- water  season.  In  consequence  of  this,  a  steam- 
boat line  has  been  permanently  established  upon  the  whole  length 
thus  improved,  and  two  steamboats  have  made  biweekly  trips  during 
nearly  nine  months  each  year,  to  the  great  benefit  to  the  neighboring 
country,  otherwise  without  transportation  facilities  for  its  pi-oducts. 
Furthermore,  a  commencement  has  been  made  upon  the  opening  of  the 
river  above  Snow  Hill.  The  present  commerce  (including  rafted  goods) 
is  rapidly  increasing,  and  is  at  present  about  $600,000  of  goods  trans- 
ported per  year,  showing  that  each  dollar  spent  on  the  improvement 
has  been  accompanied  by  the  development  of  $17  in  annual  commerce. 
The  latest  reliable  commercial  statistics,  those  of  the  year  ending  De- 
cember, 30, 1886,  are  herewith  appended. 

The  navigation  of  this  river  is  obstructed  at  points  as  shown  by  the 
following  extract  from  special  report  dated  December  18,  1886 : 

Between  StaDtonsburg,  the  bead  of  present  improvement,  and  Snow  HLU,  the 
head  of  present  navigation,  there  are  three  county  bridges  witbout  draws,  bnt 
there  has  as  yet  been  no  navigation  demanding  draws.  When  needed,  the  draws  will 
nndonbtedly  be  pat  in  by  the  connty  authorities.  I  therefore  recommend  that  these 
bridges  be  permitted,  for  the  present,  to  i-emain  in  their  present  condition,  provided 
that  their  owners  will  insert  suitable  draws  therein  whenever  needed  by  steamers. 

The  special  work  of  the  year  is  as  follows:  Expenditures,  $9,331.40; 
value  of  United  States  plant,  $5,000.  No  work  prior  to  October,  1886,  for 
want  of  funds.  Two  small  steam-hoisters  in  use  during  portion  of  year. 
Owing  to  its  variable  features  and  the  diflSculty  of  properly  specifying 
it  beforehand  and  inspecting  it  afterward,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Between  the  last  of  October,  1886,  and  June  30, 1887,  and  from  the 
31  miles  of  river  below  Snow  Hill,  102  laige  snags,  14  cords  small 
snags,  264  large  stumps  (hoisted),  317  large  stumps  (blasted),  750  logs, 
and  115  cubic  yards  mud  were  removed  from  the  river  bed  ;  513  float- 
ing logs  were  removed  from  the  channel,  and  403  large  trees ;  225  cords 
of  brush  were  cut  and  pulled  back  from  the  edge  of  the  river  banks, 
so  as  to  secure  the  proposed  channel  up  as  far  as  Snow  Hill.  Work 
was  also  begun  above  Snow  Hill.  High  water  prevented  work  a  few 
days  each  month.  Kear  the  mouth  of  the  river  825  cubic  yards  of  earth 
were  piled  on  the  up-stream  side  of  a  small  log  dike  at  the  head  of 
Spring  Slough,  so  as  to  complete  it  to  384  feet  length,  4  feet  thickness 
at  top,  and  10  feet  thickness  at  bottom,  this  dike  being  built  to  prevent 
the  water  from  wasting  into  the  adjacent  swamp  at  low  water. 

Two  small  steam-hoisters,  two  quarter-boats,  four  small  decked  flats, 
and  five  small  skiffs  were  built  on  the  works  during  the  fjrst  part  of 
the  season. 

A  water-gauge  record  was  kept  during  the  working  season. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

All  the  above  work  has  been  well  and  vigorously  carried  forward 
under  the  immediate  supervision  of  Assistant  Engineers  B.  Kansom 
and  J.  D.  Whitford. 

.  Kecommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  proposed  and  ap- 
proved project,  so  as  to  secure  a  thoroughly  cleared  3  foot  navigation 
over  the  entire  river  from  its  mouth  63  miles  upward  to  Stantonsburg 
during  the  nine  commercial  busy  months  of  the  year,  at  a  total  ex- 
pense of  $37,500  in  addition  to  the  funds  available  June  30, 1887;  this 
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arooant  to  be  appropriated  in  yearly  installments  of  $30,000  until  com- 
plele.  Smaller  approi>riatiou8  will  increase  the  cost  by  from  $1,000  to 
$4,000  per  appropriation.  Furtber  improvement,  so  as  to  extend  this 
uavigation  above  Stautonsburg,  or  so  as  to  make  any  part  of  the  river 
uuvigablc  during  the  low-water  season,  is  not  recommended  at  present. 

After  the  improvement  is  finished,  its  proper  maintienance  may  cost 
from  $  1 ,000  to  $:i,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows: 

Fourteen  thousand  dollars  to  secure  a  fairly  cleared  natural  channel 
for  steam  navigation  from  Snow  Hill  32  miles  upward  to  Stautonsburg, 
by  removing  all  dangerous  obstructions,  such  as  sunken  logs  and  snags, 
and  by  cutting  down  and  pulling  back  from  caving  banks  the  trees 
which  would  otherwise  soon  fall  into  the  river.  The  extension  of  uavi- 
pition  to  Stantonsburg  will  open  up  the  richest  part  of  the  Oontentnia 
Basin,  and  will  greatly  increase  the  river  commerce. 

Ten  thousand  dollars  to  dredge  and  dike  the  natural  channel  in  its 
^^uarrows"  and  near  the  river's  mouth,  so  as  to  keep  the  wate^  from 
moniog  off  into  the  adjacent  swamps. 

Thirteen  thousand  five  hundred  dollars  to  clear  the  entirie  river  thor- 
onghly  of  all  remaining  obstructions  to  its  free  navigation  during  the 
uiue  commercially  busy  months  of  the  year.  r 

Thia  river  is  in  the  liecond  collection  district  of  North  Carolina. 

Money  statement, 

Jaly  1,  1S86,  amount  available $:U2.31 

Amonut  appropriated  by  act  approved  August  5,  1886 15,000.00 

15, 31-2. 31 
JqIj  1,  1887,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1886 $8,623.2*2 

JolTl,  1887,  outatanding  liabilities 708.18 

9,331.40 

Jnlyl,  1887,  amount  available 6,980.91 

(Amount  (estimated)  required  for  completion  of  exlHting  project :57,500.  00 
AmouDt  that  can  be  profitably  expended  iu  fiscal  year  ending  Juno  30, 1889    30, 000. 00 
Saboiittecl   in  couipliance  witli  requirements  of  sections  2  of  river  and 
harlior  acta  of  1866  and  1867. 


report  of  mr.  r.  ransom,  assistant  enoinrbr. 

Unitkd  Statks  Enginkkr  Offick, 

JV«r  Berite,  N.  C,  July  I,  1887. 

Captain  :  I  have  tbe  honor  to  make  the  following  report  of  operations  upon  Con- 
tontniu  Creek  during  a  short  time  of  thepjist  fiscal  year. 

On  Octxjbcr  28,  lrt86.  a  small  force  was  put  to  work  a  short  distance  above  the 
iimiith  of  Coutentnia  Creek,  first,  to  build  an  earth  dam  or  dike  from  tbe  head  of 
Sptiiig  Slongh  to  the  high  ground  south.  The  length  is  384  feet.  The  base  has  a 
minimum  width  of  10  feet,  with  an  average  height  of  4  feet,  and  is  4  feet  wide  on  top. 
It  is  level  its  whole  length  on  top.  The  ?lam  was  completed  on  the  20th  of  Novem- 
ber. At  the  creek  end  it  is  faced  with  2-iuch  short  piles,  and  the  work  is  well  done, 
fhe  whole  dike  having  been  compactly  rammed.  Next,  Spring  Slough  was  partially 
cleare<l  over  its  whole  length  to  30  feet  width,  and  120  stumps,  40  large  logs,  and  14 
c«nl»  of  snagM  were  taken  out.  Twenty-two  large  trees  were  cut  from  the  banks, 
and  600  feet  of  bank  cleared  of  small  growth.  This  piece  of  work  was  far  from 
complete,  though, with  a  comparatively  small  additional  work  at  head  of  slongh, 
boats  eonld  navigate  the  slongh.  During  the  fall,  estimates  for  a  light  working  plant 
wore  anbmitted  and  approved,  and  materials  procured  by  the  Ist  of  December  to 
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begin  work  bnilding  the  plant.    On  that  day  I  transferr^  the  charge  of  the  work 
to  J.  D.  Whitford,  assistant  engineer. 

The  expenditures  for  the  year  while  in  my  charge  were $4^.00 

Superintendence  and  labor 44:<..i9 

Material  (12  shovels) 9.50 

The  cost  of  bnilding  the  dam  was,  by  close  approximation 295. 00 

Work  npon  Spring  Slongh,  by  close  approximation 148. 59 

The  work  was  done  mainly  with  implements  and  flats  borrowed  from  the  Nease 
Rirer  plant. 

Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
A$9i9tQnt  Engtmi 
Caft.  W.  H.  Bixby, 

Carp9  of  Engineer $^  U.  8,  A, 


OOMMKRCIAL  STATISTICS. 

When  work  commenced  in  1881  the  steam-boat  commerce  was  nothing  and  its  raft- 
jng  commerce  insigniflcant;  and  the  products  of  the  neighborhood  had  to  be  hanted 
overland  long  distances  to  market. 

At  present  four  steam-boats  enter  this  river,  of  which  two  stop  near  its  month,  and 
two  run  30  miles  up  the  river  to  Sno^-  Hill  during  nearly  nine  mouths  of  the  .vear, 
carrying  over  |(500,000  of  goods  per  year. 

The  rates  of  present  transportation  are  estimated  at  from  12  to  .^per  cent,  less  than 
those  of  the  former  transportation.    The  marine  insurance  rates  are  already  light. 

The  commerce  is  rapidly  increasing.  Each  dollar  so  far  spent  on  this  improvement 
has  been  accompanied  by  the  development  (if  $17  of  annual  commerce.  BelVs  Ferry, 
4  miles  from  tbe  river  month,  has  increased  from  one  store,  a  few  houses,  and  thirty- 
seveu  inhabitants  in  1880  up  to  thirty-seven  stores  and  houses,  several  churches, 
mills,  and  school-housen,  abont  200  inhabitants,  and  a  commerce  of  about  $200,000. 
6now  Hill,  31  miles  from  the  river  mouth,  has  increased  from  3:i2  inhabitants  in  1880 
up  to  about  500  inhabitants.  In  both  towns  the  property  has  increased  in  like  propor- 
tion. It  is  estimate<l  that  the  extension  of  navigation  33  miles  farther  to  Stantoos- 
bnrg  will  open  up  the  richest  part  of  the  Coutentnia  Basin,  and  will  more  than 
double  its  present  commerce. 

The  commerce  of  the  year  ending  December  30,  1886,  is  estimated  as  follows: 


ArtiolM. 


Cotton bales. 

Bice    bojiheU . 

Fertilixert ton*. 

General  merchaadlM do  .. 

Pe«nat«        bnsheU. 

Fi»h  (frenh) {Mujkages. 

Ovstera do... 

Pi«h  (salt)  VarreU. 

Livestock number. 


Total 


Qnaotity. 


R.500 

80,500 

1,850 

i.800 

3.000 

150 

150 

aoo 

15 


Amount 


$340,000 

18,300 

85,100 

240.000 

3,000 

750 

750 

1.500 

150 


639^  59« 


M3. 

IMPROVEMENT  OF  TRENT  RIVER.  NORTH  CAROLINA. 


(For  special  history  of  past  work,  see  p.  978,  Animal  Report  of  1886.) 
Trent  River,  a  tributary  of  the  Nease  River,  hns  a  total  length  of 
aboat  73  miles,  and  a  drainage  are^  of  657  square  miles.  This  river  in 
1879,  at  the  time  when  placed  under  governmental  improvement,  pos- 
sessed a  6foot  to  8-foot  roughly  cleared  navigsition  from  its  mouth  at 
New  Berne  up  21  miles  to  Pollocksville,  and  a  lighter-draught  naviga- 
tion 9  miles  farther  to  Quaker  Bridge.    Al>ove  Pollocksville  the  bm, 
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snaps,  and  trees  prevented  all  uavigntion,  except  occasionally  by  small 
flat  boats  dunng  high  freshets. 

Its  commerce  is  estimated  to  have  been  about  $400,000  of  goods  per 
year. 

The  original  projects  of  1870  to  1880,  as  continued  to  date,  assnmed 
that  6  to  8  feet  of  water  could  be  carried  at  all  stages  from  its  mouth  21 
miles  to  Pollocksville,  and  proposed  for  $22,000  to  secure  a  thoroughly 
cleared  d-foot  uavigation,  with  at  least  50  feet  chmnel  width  at  all 
stages  of  water,  from  Pollocksville  22  miles  up  to  Trenton,  the  practica- 
ble limit  of  steamboat  uavigation,  using  the  balance  of  the  funds  to  im- 
prove the  channel  trom  its  mouth  30  miles  upwards  to  Pollocksville  and 
Quaker  Bridge. 

This  estimate  was  based  on  an  examination  required  to  be  made  in 
great  haste  and  at  slight  expense.  The  estimate  as  regards  sunken  ob- 
stTDctions  in  the  upper  14  miles  of  river  supposed  only  25  stumps  and 
k>g8  per  mile,  whereas  an  average  of  more  than  250  per  mile  were  actually 
foand.  A  personal  examination  of  the  river  over  its  entire  length  (made 
by  me  as  soon  as  possible  after  assuming  charge  in  1884)  revealed  these 
bets,  and;  moreover,  showed  me  the  agricolturnl  richness  of  the  river 
basin,  its  need  of  better  transportation  facilities,  and  the  worthiness  of 
the  improvement.  Moreover,  inadequate  yearly  appropriations  and  their 
ooDsequences  (the  alternate  disorganization  and  reorganization  of  work- 
ing parties,  damage  to  unfinished  work,  extra  superintendence,  and  de- 
terioration of  plant)  have  added  considerably  to  the  cost  of  the  work. 
For  all  the  above  reasons,  the  estimates  for  the  final  cost  of  the  work 
were  raised  in  1885  to  $57,000,  and  now  (lh87)  to  $59,000.  The  aggre- 
gate amount  appropriated  for  this  project  up  to  June  30, 1^87,  is  $45,500. 

Forty-two  thousand,  thirty-one  dollars  and  seventy-three  cents  has 
been  spent  in  all  upon  this  improvement  up  to  June  30,  1887,  in  secur- 
ing a  moderately  well-cleared  6-toot  to  8  foot  navigation  at  all  stages  (8 
to  9  feet  at  ordinary  stages)  from  New  Berne  30  miles  up  to  Quaker 
Bridge,  and  thence  a  thoroughly  cleared  3foot  navigation,  at  least  50 
feet  wide  at  all  stages,  13  miles  further  to  Trenton,  and  an  excellent 
taming- basin  at  Trenton.  In  consequence  of  this  improvement  a  steam- 
boat navigation  has  been  permanently  established  over  the  entire  river 
to  Trenton,  with  weekly  trips  in  summer  and  tri- weekly  trips  in  the 
busy  seasons  of  winter.  The  commerce  is  still  increasing,  and  is  now 
about  $650,000  of  goods  transported  per  year  (including  rafted  goods), 
showing  that  each  dollar  spent  on  this  improvement  has  been  accom- 
panied by  the  development  of  about  $6  of  annual  commerce.  The  latest 
reliable  commercial  statistics,  those  of  the  year  ending  December  30, 
1886,  are  herewith  appended. 

The  navigation  of  this  river  is  not  obstructed  by  bridges  without 
draws. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $567.67 ; 
value  of  United  States  plant,  $16,700.  No  work  done  before  October, 
1S86,  for  want  of  funds. 

Owing  to  the  difficulty  and  expense  of  properly  specifying  it  before- 
hand, and  inspecting  and  measuring  it  afterwards,  the  work  was  allow- 
ably done  by  hired  labor  and  purchase  of  materials  in  open  market. 
The  most  important  work  to  be  done  was  that  of  dredging  and  blasting 
at  Foy's  Flats.  Attempts  were  made  all  during  the  year  to  hire  the 
dredging,  but  the  amount  of  funds  available  for  this  work  was  so  small 
that  nothing  could  be  obtained  at  any  terms  advantageous  and  economi- 
cal to  thfe  United  States.  Consequently  further  work  awaits  further 
appropriatioDR.     While  so  waiting,  seven  logs  and  six  trees  were  re- 
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moved  from  the  river  by  hand,  and  a  minor  survey  of  the  river  was  made 
Hufficient  for  the  proper  record  of  past  and  future  work. 

A  careful  inspection  of  propeixy  was  made  at  the  end  of  the  year. 

The  little  work  that  was  possible  was  carried  on  well  by  Assistant 
Engineers  R.  liausom  and  E.  D.  Thompson,  whose  reports  are  herewith 
appended. 

llecommendations  for  future  work  are  as  follows:  That  the  presi»nt 
approve<l  and  adopted  project  be  completed  by  thoroughly  clearing  the 
present  channel  of  its  remaining  obstructions  at  a  total  cost  of  $13,500, 
in  additjcibu  to  the  funds  available  June  30,  1887;  this  amount  to  be 
appropriated  in  one  sum  within  the  next  year.  Smaller  appropriations 
will  increase  the  cost  by  about  $2,000  per  appropriation. 

After  this  is  done,  no  furtlier  improvement  is  recommended  at  present, 
but  the  proper  maintenance  of  the  improved  channel  may  cost  from 
$1,000  to  $2,000  per  year. 

This  improvement  as  regards  cost  and  order  of  work  should  be  carried 
on  approximately  as  follows : 

Two  thousand  five  bundled  dollars  to  open  a  channel  100  feet  wide 
and  8  feet  deep  through  Foy's  Flats  by  dredging  and  blasting. 

Eight  thousand  dollars  to  cut  off  projecting  points  at  sharp  turns  of 
the  river,  and  to  redredge  the  upper  end  of  the  river  near  Trenton. 

Three  thousand  dollars  to  clear  the  entire  river  thoroughly  of  all  re- 
maining obstructions  to  its  free  navigation. 

This  river  is  in  the  ooUection  district  of  Piinlico,  N.  C. 

Money  statement 

Jnly  1,  1886,  amoont  available $535.94 

Amoant  appropriated  by  act  approved  Aaga8t5y  1886 3,500.00 

4, 035. 94 
Jaly  1,  1887,  amoant  expended  daring  fiscal  year  ezclnsive  of  liabilities 
outstanding  July  1,  1886 567.67 

Jnly  1,  1887,  amoant  available 3,46air< 


{Amount  (estimated)  required  for  completion  of  existing  project 13, 500. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  en  ding  June30, 1889    13, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867. 


report  of  mr.  r.  ransom,  assistant  rnginkrr. 

Unitkd  States  Enqikeer  Office, 

Nefo  Beme,  N".  C,  Jnlff  I,  1887. 

Captain:  I  have  the  honor  to  submit  the  following  brief  report  of  operations  for 
the  improvement  of  Trent  River,  North  Carolina,  for  the  year  ending  June  :)0, 1887 : 

•  •••••• 

On  the  9th  of  October,  1886, 1  received  your  instructions  to  resume  work  upon  Trent 
River,  and  bids  were  invited  for  a  dredge-boat  and  two  scows  for  work  upon  **  Foy's 
Flats."  On  the  11th  of  November,  1886,  an  acceptance,  George  £.  Ward's  bid,  $40  per 
day  of  ten  hours  for  dredge-boat  and  two  scows,  was  sent  to  him,  the  machinery  to 
begin  work  by  the  25th  of  November,  1886.  He  sought  indulgence  for  longer  time 
more  than  once,  which  was  granted,  and  finally  stated  his  inability  to  comply  with 
the  terms  of  his  bid,  and  failed  to  comply  with  them  in  any  way.  Other  parties  in 
various  places  were  corresponded  with,  but  up  to  now  I  have  been  unable  to  secnre 
a  bid  within  the  limit  of  price  fixed  by  tbe  Engineer  Department,  and  I  domot  think 
that  for  the  small  amount  of  work  which  can  be  done  with  present  appoprlation 
any  reliable  party  wiU  contract  for  its  execution. 
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reBove  the  sazid  nothing  hns  been  attempted,  especially  as  soch  work  was  Dot  cou> 
tenplated  in  the  project  for  work  the  prescDt  Tear.  The  above  iofomiatioo  relative 
to  these  shoato  is  obtained  from  D.  M.  Koberts,  master  of  steamer  Trent. 

The  estimated  commerre  of  the  river  has»  improved  donng  the  past  year,  taking  the 
official  statement  of  the  ai^ent  of  the  Neose  and  Trvot  River  TraDsportation  Company 
as  aatboritj.  He  states:  ''Oar  bnsineds,  as  compared  with  la.st  year,  has  gained 
about  ooo-third  in  cotton,  one-half  in  fertilizers,  and  in  increane  in  miscellaneous 
freight,  while  rice  has  fallen  off  aboat  one-half." 

My  reports  of  former  years  are  as  fhll  as  I  can  make  them  with  any  accuracy  re- 
garding the  traffic  of  this  stream. 

•  •••••• 

I  can  bat  repeat  that  the  amount  appropriated  by  Congress  for  this  improvement 
iM9  from  the  very  first  year  of  operations  been  most  beneficial  to  the  commerce  of 
be  reeion  and  to*  the  interests  of  its  citizens. 
very  respectf oily,  yoar  obedient  servant, 

R.  Ransom, 
A$H$iani  Engineer, 
Capt.  W.  H.  BrxBY, 

Carps  of  Engineers,  U.S.  A. 


rxport  of  mr.  b.  d.  thompson,  assistant  knoinker. 

United  States  Engineer  Office, 

Beaufort,  N.  C,  July  14,  1887. 

Captaik  :  I  have  the  honor  to  submit  the  following  report  of  work  done  under  my 
\nrzp  ou  the  improvement  of  Trent  River,  North  Carolina,  during  the  fiscal  year  end- 
R  Jane  30,  18d7. 

In  accordance  with  your  letter  of  instructions  of  February  18,  1887,  a  shore-line  sur- 
^y  baeed  on  compass  directions  and  stadia  distances  was  made  of  the  river  from  its 
tnctioD  with  the  Neuso  at  New  Berae  toTreutoD,N.  C,  a  distance  of  about  36^  miles. 
The  map  submitted  therewith  shows  fnlly  the  work  done.  For  7  miles  above  New 
em«  lines  were  run  on  both  banks,  readings  being  taken  across  the  river  at  conven- 
»ut  places  as  checks.  In  the  narrow  portions  all  compass  directions  were  checked  by 
emier  readings  and  distances  between  stations  occupied  carefully  determined.  All 
re^alarities  of  shore-lino  were  located  instru mentally,  the  work  plotted  in  tbe  field, 
nd  the  map  compared  with  the  ground  on  tbe  down  trip  from  Trenton  to  New  Berne 
y  skiff.  Ou  account  of  inaccuracies  in  previous  maps  of  tbe  river,  every  precaution 
ras  taken  to  have  the  one  submitted  correct.  The  total  cost  of  the  work,  field  and 
Ace,  wa*  $274. 
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At  present  steamers  make  regular  semi- weekly  trips  in  summer,  and  tri-weekly  or 
daily  trips  in  the  busy  season  of  winter,  goin>(  43  miles  up  ihe  river  to  Trenton^  car- 
rying about  $650,000  of  goods. per  year. 

The  rates  of  present  transportation  are  estimated  at  from  25  to  75  per  cent,  less 
than  those  in  187U,  and  the  marine  insurance  is  now  considered  unnecessary. 

The  commerce  is  increasing.  Each  dollar  so  far  spent  upon  the  improvement  has 
been  accompanied  by  the  development  of  about  $6  of  annual  commerce.  It  is  esti- 
mated tbat  prospective  benefits  are  in  proportion  to  those  of  the  past.  Half  of  tbe 
rivcr  basin  is  without  railroad  transportation,  and  mast  depend  upon  the  river  for 
its  future  development. 

No  detailed  account  of  the  commerce  of  the  river  could  be  obtained  from  the  steam- 
boat companies. 

Tbe  commerce  for  the  year  ending  December  30,  18B6,  is  estimated  as  follows : 

Cotton  (8,300  bales) $332,000 

General  merchandise  (lumber,  potatoes,  cotton-seed,  truck,  hay,  salt,  lime, 
flour,  machinery,  fertilizers) 1 318,000 

650,000 


M4. 
IMPROVEMENT  OF  THE  NEUSE  RIVER,  NORTH  CAROLINA. 

(For  8i>ecial  history  of  past  work,  see  p.  1^82  Annual  Report  of  1886.) 
Neuso  River,  entering  into  tbe  Pamlico  Sound,  bas  a  total  length  of 
about  360  miles  and  a  drainage  area  of  5,781  square  miles  (2,506  of  which 
are  situated  above  the  moutli  of  its  upper  mam  tributary,  the  Content- 
nia).  This  river,  when  placed  under  governmental  improvement  in 
1878,  possessed  during  uine  mouths  of  the  year  a  9  foot  depth  of  chan- 
nel from  its  mouth  40  miles  up  to  New  Berne,  thence  a  4- foot  depth  50 
miles  further  to  Kinston,  thence  a  3-foot  depth  46  miles  further  to 
Ooldsborough,  and  thence  a  2  foot  depth  62  miles  further  to  Smitbfield, 
this  channel  depth  being  reduced  during  the  low-water  season  to  8  feet 
at  New  Berne,  2  ieet  at  Kinston,  and  1  foot  at  Smithfield.  Over  the 
whole  198  miles  the  river  was  so  blocketi  by  war  and  other  obstructions 
that  navigation  was  impracticable.  Its  steam-boat  navigation  was  there- 
fore almost  nothing. 

Tbi*  original  projects  of  1871  for  below  Goldsborough,  and  of  1879  for 
above  Goldsborough,  contemplated  for  $174,000,  in  all,  the  removal  of  the 
war  blockades  and  natural  obstructions  (only  6,000  logs  and  snags) 
and  the  excavation  of  a  few  cut-offs,  so  as  to  get  4.J  feet  at  low  water 
all  the  year  to  Goldsborough,  and  3  feet  during  nine  mouths  to  Smithfield. 
Eowever,  over  16,000  logs  and  snags  had  to  be  removed,  and  over  5,000 
linear  feet  of  logs  and  brush  jetties,  and  43,000  linear  feet  of  plank  je^ 
ties,  have  had  to  be  constructed  to  give  only  a  portion  of  the  originally 
projected  improvement,  so  that  the  original  estimates  have  since  had 
to  be  largely  increased.  A  personal  examination  of  the  river  (made  by 
me  as  soon  as  possible  after  assuming  charge  in  1884)  revealed  tbe  ne- 
cessity lor  so  much  work,  and  moreover  showed  the  agricultural  rich- 
ness of  tbe  river  basin,  its  need  of  free  transportation  facilities,  and  the 
worthiness  of  the  improvement.  The  projects  of  1878,  1880,  and  1883, 
as  continued  to  date,  propose  to  remove  all  sunken  logs,  snags,  floating 
and  other  obstructions,  and  to  contract  the  channel-way  by  jetties 
so  as  to  assure  during  the  entire  year  an  unobstructed  8-foot  naviga- 
tion 40  miles  up  to  New  Berne,  and  a  similar  4foot  navigation  50 
miles  further  to  Kinston,  and  during  nine  months  of  the  year  a  3-foot 
navigation  108  miles  further  to  Smith tield.     Besides  the  first  insufficient 
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estimates,  I  find  that  inadeqaate  yearly  appropriations  and  their  con- 
sequences (the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfiDished  work,  extra  superiutendeiice,  and  dete- 
rioration of  plant)  have  added  considerably  to  the  cost  of  the  work. 
For  all  the  above  reasons  the  estimates  for  the  final  cost  of  this  work 
▼ere  raised  in  1885  to  $370,000  and  now  (1887)  to  $374,000.  The  ag- 
p^gate  amount  appropriated  for  tihese  projects  up  to  June  30, 1887,  is 
$232,500. 

Two  hundred  and  twenty  thousand  and  forty  dollars  and  thirty-eight 
cents  have  been  spent  in  all  upon  this  improvement  up  to  June  30, 1887, 
giving  a  moderately  well-cleared  channel  over  the  entire  length  of  the 
river,  allowing  an  8  foot  navigation  40  miles  to  New  Berne  and  a3foot 
navigation  50  miles  further  to  Kiuston  all  the  year ;  also,  a  fair  3-foot 
navigation  46  miles  further,  to  Goldsborough,  during  nine  months  per 
year,  and  still  62  miles  further,  to  Smithfield,  six  months  per  year.  In 
consequence  of  this,  two  steam-boat  lines  have  been  permanently  es- 
tSblished  between  New  Berne  and  Kinston,  and  the  river  commerce  has 
increased  from  almost  nothing  up  to  over  $1,800,000  of  goods  trans- 
ported i>er  year,  showing  that  each  dollar  spent  on  this  improvement 
has  been  accompanied  by  the  development  of  about  $8  of  annual  com- 
merce. The  latest  reliable  commercial  statistics,  those  of  the  year  end- 
ing December  30,  1886,  are  herewith  appended. 

The  navigation  of  this  river  is  obstructed  at  points,  as  shown  by  the 
following  extract  from  special  report  dated  December  18, 1886  : 

Xear  Kinston  this  river  is  crossed  by  tbe  Atlantic  and  North  Carolina  Railroad  on 
a  draw-bridge,  whose  draw-span  is  placed  upon  the  sballow  side  of  the  river  instead 
of  over  the  main  channel-wav.  The  present  improvement  will  probably  bo  so  far 
finished  in  1887  as  to  pennitof  a  deeper  navigation  above  this  bridge  at  Kinston  than 
will  then  be  able  to  pass  through  tbis  draw-opening.  All  the  steamer  captains  whom 
I  have  so  far  heard  from  state  that  they  have  not  as  yet  been  delayed  from  want  of 
water  at  this  draw-opening,  and  I  do  not  see  any  reuiion  for  a  change  in  the  position 
of  the  draw  before  1«87.  1  therefore  recommeud  that  this  draw  may  be  permitted  to 
remain  in  its  present  position  for  the  present,  but  that  it  be  moved  to  the  channel 
mde  of  the  ri  vt.'r  as  soon  as  it  becomes  the  chief  serious  obstrnction  to  a  permanently 
increaited  depth  of  navigation  between  New  Berne  and  Kinston. 

Near  Goldsborongb  this  river  is  crossed  by  the  Wilmington  and  Weldou  Railroad, 
ou  a  single-span  bridge  without  a  draw.  The  bottom  of  the  bridge  is  about  17  feet 
above  low  water.  The  channel  is  said  to  be  partially  obstrnctea  by  a  pier  of  the 
former  bridge.  Very  few  steamers  have  so  farroached  this  bridge,  although  the  river 
it  navigable  for  several  miles  above  Goldsborough.  I  therefore  recommend  that  this 
bridge  ue  i>em)itted  for  the  present  to  romain  in  its  present  condition,  provided  that 
the  owners  will  clear  away  the  obstructing  portion  of  tbe  old  pier  beneath,  and  pro- 
vided also  that  they  will* furnish  a  suitable  hinge-Joint  to  the  smoke-stacks  of  all 
•teamers  using  regularly  tbis  portion  of  the  river. 

Al>oveGoldsboronghandbel6w  Smithfield  therearo  six  ooanty  bridges  without  draws, 
but  there  has  as  yet  ocen  no  navigation  demanding  draws.  When  needed,  the  draws 
will  uudoulitedly  be  put  in  by  the  county  authorities.  I  therefore  recommend  that 
these  bridcres  \ye  permitted  for  the  present  to  remain  in  their  present  condition,  pro- 
vided that  their  owut^rs  will  insert  draws  therein  whenever  needed  by  the  steamers. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $14,214.66; 
value  of  United  States  plant,  $5,480.  Three  United  States  steam- 
hoisters  were  in  use  during  the  working  season.  No  work  done  before 
October  10  on  account  of  high  water. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  speci- 
fying it  beforehand  and  inspecting  it  afterwards,  the  work  (except  the 
purchase  of  lumber)  wa«  allowably  done  by  hired  labor  and  the  pur- 
chase of  materials  in  open  market. 

The  stage  of  water  allowed  jettying  only  one  month  during  the  year 
(from  October  10  to  November  10).  During  this  time,  and  over  2 
miles  of  river  from  27  to  30  miles  above  New  Berne,  eight  unfinished  aud 
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thirteen  new  pile  and  plank  jetties  (1,767  linear  feet)  were  complete<lin 
place.  As  soon  as  jetty ing  was  stopped,  snagpriiig  and  clearing  banks 
was  commenced.  Between  December  10  and  June  30  the  river  was  re- 
examined and  recleared  from  Bull  Point,  30  miles  above  New  Berne,  50 
miles  upward  to  near  White  Hall,  28  miles  above  Kinston.  In  this  way 
1,347  logs,  334  trees,  1,631  stumps  (hoisted),  88  stumps  (blasted),  2,939 
large  snags,  161  cords  small  snags,  235  linear  feet  old  undermined  jet- 
ties, and  225  old  bank -protector  piles  were  removed  from  the  river  chan 
Del;  and  810  logs  (rolled  back),  16  stumps,  90  trees  (trimmed),  2,012 
trees  (cnt  and  pulled  back),  and  35  cords  small  brush  were  removed 
from  91,913  linear  feet  of  river-bank.  This  work  was  interfered  with  by 
freshets  in  March  and  April. 

Dnring  the  year,  one  bolster  was  entirely  rebuilt,  with  new  scow  and 
new  engine  and  boiler,  and  the  other  was  supplied  with  a  new  scow,  one 
old  engine  and  scow  being  retained  for  occasional  use  on  the  work. 

A  water-gauge  record  wa«  kept  during  the  year. 

A  careful  insi)ection  of  property  wa«  ma<le  at  the  end  of  the  year. 

The  completion  of  a  thoroughly  cleared  4-foot  channel  from  New 
Berne  to  Kinston  will  require  further  jettyiug  over  1.5  miles  of  river, 
the  removal  of  many  snags,  logs,  and  trees  from  the  bed  of  the  river, 
and  the  removal  or  repair  of  some  ohl  jetties. 

This  work  will  be  pushed  forward  rapidly  during  the  coming  high- 
water  season,  and  carried  as  far  as  the  present  fun<ls  will  permit. 

All  the  .above  work  has  been  well  and  vigorously  carried  forward 
under  the  immediate  supervision  of  Assistant  Engineer  B.  Ransom, 
whose  report  is  herewith  appended. 

Recommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  approved  and  adopted 
projects,  so  as  to  secure  a  thoroughly  cleared  9foot  navigation  40  miles, 
.  up  to  New  Berne,  and  a  nimilar  4  foot  navigation  50  miles  further,  to 
Kinston,  during  the  entire  year,  and  thence  a  similar  3-foot  navigation 
108  miles  further,  to  Smithfield,  during  nine  mouths  of  the  year,  at  a 
total  expense  of  $141,500,  in  addition  to  the  funds  available  June  30, 
1887,  this  amount  to  be  appropriated  in  yearly  installments  of  about 
$60,000  each. 

Smaller  yearly  appropriations,  involving  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  damage  to  unfinished  work, 
extra  superintendence,  and  the  deterioration  of  plant  will  increase 
the  cost  of  the  work  by  from  $2,000  to  $6,000  per  appropriation.  Fur- 
ther improvement,  so  as  to  extend  the  navigation  above  Smithfield,  or 
so  as  to  increase  the  depth  of  water  or  length  of  time  of  such  naviga- 
tion below  Smithfield,  is  not  recommended  at  present. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately,  as  follows : 

Twenty -one  thousand  five  hundred  dollars  to  secure  an  unobstructed 
channel  of  3  feet  depth  at  low  water  from  New  Berne  50  miles  up- 
wards to  Kinston,  by  completing  the  prcbent  work  of  contraction  of 
the  river  channel. 

Twenty  thousand  dollars  to  secure  a  thoroughly  cleared  natural  chan- 
nel from  Kinston  108  miles  upwards,  to  Smithfield,  by  removing  all 
sunken  logs  and  snags,  and  by  cutting  down  and  pulling  back  from 
caving  banks  the  trees  which  would  otherwise  soon  fall  into  the  river. 

Twenty  thousand  dollars  to  increase  the  channel  depth  from  New 
Berne  to  Kinston  to  4  feet  at  low  water  by  dredging  and  jettying. 
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Eighty  thoasaud  dolhirs  to  iucrease  the  chanuel  depth  from  Kiiiston 
to  Sinithfield  to  3  feet  duriug  nine  months  of  the  year  by  dredging  and 
jettying. 

This  TiTer  is  in  the  coUeotion  district  of  Pamlico,  N.  C. 

Money  statement. 

July  1,  1886,  amount  available $4,174.28 

Anoant  appropriated  by  act  approved  August  5,  ltid6 22, 500. 00 


Joly  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities outstanding  July  1,  1886    |12,873.41 

July  1,1887,  outstanding  liabilities 1,341.25 


26, 674. 28 


14,214.66 


July  1, 1887,  amount  available 12,459.62 


{Amount  (estimated)  requind  for  completion  of  existing  project 141,500.00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  JuneliO,  1689    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


JUtnct  of  propataU  for  fumiaking  lumber j  iron^  and  nailM  for  improving  Neuse  River j 

North  Carolina,  opened  at  12  m.,  July  14,  188(5. 


Xo. 

1 
NaiDMMid  addresses  of  bidden. 

Price. 

Remarks. 

I 

3 

J.  C.Wbitty.  Kew  Berne.  N.  C. 

B.  W. Caiuidy, Klnston, N. C. . . 

tf.  H.  Carr  and  J.  H.  White, 
Cobton,  N.  C. 

No  bid  for  lumber.  0  cents  per 

poand  for  iron,  $2.70  per  keg 

for  naiU. 
$13.50  per  M  for  lamber.  6  cents 

per  poand  for  iron,  $2.75  per 

koK  for  nuiU. 
$15  per  M  for  lamber.    No  bid 

for  iron  and  naile. 

Proposal  to  famish  iron  and 
nails. 

Proposal  to  famish  all. 

Proposal  for  25  000  feet  Inm- 
ber  only.    No  bid  for  iron 
and  nails. 

Contract  with  B.  W.  Canady. 


Ah^raet  of  propoealo  for  hailding  two  scows,  with  KoisterSy  opened  at  12  m.,  July  30,  1886. 


NOL 

Namee  and  addresses  of  bidders. 

Price. 

Remarks. 

1 

Fred.  Ferebeeu  Portamouth.  Va 

$3,282 
2.350 

Proposal  for  the  two.  delivered  in 
ninety  days  from  date  of  con- 
tract 

Proposal  for  b«»th. 

2 

ffamnel  W.  Rkinn^i*.  W^ilnr|{i|(rt4^n,  N.  C 

Rejected ;  price  too  high, 
market. 


Built  by  hired  labor  and  purchase  of  materials  in  open 


Abstract  of  propoeaU  for  furnishing  a  hoisting  engine  for  the  improvement  of  Neuse  Fiver, 

North  Carolina,  opened  at  12  m.,  January  8,  1887. 


Vs. 

Vamea  and  addresses  of  bidders. 

Price. 

No. 

NamcH  and  addresses  of  bidders. 

Price. 

1 

•« 

Georj^  L.  Nerille.  Portsmouth.  Va  . . 
Lid^erwood    ManafiietnriDg    Com- 
pany. New  York.  N.  Y 

$1,225 
1.2H 

A"    -  ^  ^- 

£.  J.  CtxUl  St,  Co..  Halrimore,  Md..  . 
J.  8.  Munily,  Newark,  N.  J 

$1,215 
1,050 

CoDtnct  with  J.  8.  Mundy, 
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report  op  mr.  r.  ransom,  a88i8tant  knginbrr. 

United  States  Enoinrbr  Office, 

New  Beme,  N,  C,  June  30,  ltt87. 

Captain  :  I  have  the  honor  to  snhmit  tho  following  report  of  operations  upon  Nense 
River  lor  the  fiscal  year  ending  the  30th  of  Jane,  18((7 : 

Total  expenditures  under  fuy  orders $12,581.63 

Divided  as  follows : 

Pay-rolls 7,986.US 

Materials 3,223.75 

Ralions 1,199.51 

Office  rent,  etc 113.20 

Travel  expenses 118.25 

Superintendence,  care  of  property,  and  office  expenses,  previous  to  October,  1886, 
$827.93. 

Active  work  was  resumed  the  10th  of  October,  1886,  as  soon  as  the  water  in  the  river 
was  low  enough  for  advantageous  work. 

During  October  and  November  1,767  linear  feet  of  Jetties  were  put  in,  beginning 
yrith  Jettv  55^,  as  marked  upon  blue  print  for  Deer  Neck  and  below.  Nos.  5-H  ftnS 
58i  were  begun  and  finished  in  1886-^87;  62  to  69  were  begun  in  1885,  but  comiileted 
in  October,  1886;  Nos.  70  to  80  were  begun  and  completed  in  1886-^87 ;  making  a  total 
as  above.    The  cost  of  this  1,767  feet  of  jettying  was : 

Labor,  rations,  and  superintendence $946.31 

Materials  (40,956  feet  lumber,  $552.90 ;  iron  and  nails,  $16.62) 569. 52 

Making  total  of 1,515.83 

By  the  10th  of  November,  1886,  the  water  was  too  high  for  further  Jettying,  and 
snaggingand  clearing  banks  was  begun,  ^oing  up-stream  from  Bull  Poiut. 

From  Bull  Poiut,  about  22  miles  to  Kinston,  235  feet  of  old  jetties,  561  logs,  542 
stumps,  745  snags,  82  cords  small  stuff,  and  225  old  bank-protector  piles  were  with- 
drawn from  tho  stream,  and  16  stumps  cutoff;  542  trees  cut  and  pulled  back,  71  tn^s 
trimmed ;  12  cords  of  brush  cut,  and  7  logs  rolled  back,  constituted  the  bank  work 
ovrr  tho  same  distance  ;  21,165  feet  bank  cleared.     The  cost  of  this  was  $2,368.74. 

Above  Kinston  snagging  and  clearing  banks  continued  to  June  30,  and  from  KiuR- 
ton  to  within  a  mile  of  Whit'C  Hall,  over  about  28  miles  of  river,  786  logs,  1,089  stumps, 
2,194  snags,  78.50  cords  of  small  stuff,  and  3^)4  trees  were  taken  from  the  stream ;  88 
of  the  stumps  required  blasting :  559  large  and  911  small  ti*ees  were  out  and  pulled 
back,  2r>  trees  trimmed,  25.5  cords  of  brush  cut,  and  803  logs  rolled  back,  and  70,748 
feet  of  bank  cleared  was  the  work  done  on  the  banks. 

The  cost  of  all  work  from  Kinston  to  highest  point  reached  during  the  year  was 
$4,538.33. 

In  the  fall  and  winter  two  scows,  to  replace  the  old  ones,  for  hoiaters  were  built  at 
a  total  cost  for  the  two  of  $1,550.70,  detailed  statements  of  which  have  been  furnished. 

It  was  deemed  advisable  to  place  a  new  engine  and  boiler  upon  one  of  the  new  scows, 
which  cost  $1,050. 

Expendable  matetlal  bought  and  not  applied  in  construction,  but  on  hand  and  used 
during  year's  operations,  $730.10. 

The  foregoing  is  as  nearly  an  exact  statement  of  cost  and  expenditures  as  it  is  prac- 
ticable for  mo  to  make.  The  cost  of  a  linear  foot  of  Jetty  was  about  85  cents.  To 
determine  the  cost  of  removing  every  tree,  log,  stump,  snag,  etc.,  is  not  exactly  prac- 
ticable, but  an  approximation  is  submitted,  which  is  Ixdieved  to  be  a  very  close 
average : 

Trees  taken  from  the  stream  (each) $1.50 

Large  logs  taken  from  the  stream  (each) a 75 

Large  stumps  taken  from  the  stream  (each) 75 

Large  snags  taken  from  the  stream  (each) 50 

Cords  of  small  stuff  taken  from  the  stream  (each) 2.50 

Largo  trees  cntand  pulled  back  on  bank  (each) 75 

Small  trees  cut  and  pulled  back  on  bank  (each) 25 

Logs  rolled  back  on  bank  (each) 05 

Trees  trimmed  (each) 30 

Stumps  blasted  (each) 60 

The  width  of  the  river  varies  from  150  to  .300  feet,  and  its  depth  from  five-tenths  of 
a  foot  to  15  feet. 

Tide  gauges  are  fixed  at  various  ^miiits,  no^bly  on  bridges,  aod  a  daily  record  oC 
the  tide  haa  been  kept. 
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The  jetties  have  been  under  water  since  lOtb  of  November,  1886,  and  only  con- 
jecture can  be  ^Iven  as  to  their  couditiou.  It  is  feared  tbey  may  bave  suffered  con- 
siilerably,  as  many  of  them  needed  attention  from  former  injury. 

One  of  the  old  scows  was  retaiued  with  its  engine  and  boiler  for  tbe  purpose,  mainly, 
of  using  upon  it  a  drive-pump  for  sinking  piles. 

Much  of  the  plant  and  material  is  worthless,  as  your  recent  inspection  showed. 
This  is  owing  simply  to  natural  decay  and  ordinary  usage. 

Mr.  Herman  Bryau,  overseer,  a  young  man  who  has  grown  up  with  tbe  work  from 
the  position  of  laborer,  has  controlled  the  labor  uud  carried  on  the  actual  work.  The 
aoioant  done,  the  economy  of  its  execution,  together  with  its  thoroughness,  shows  his 
fitoess  for  his  XH>siiioo.  and  I  gladly  commend  him  and  the  other  employ^  for  their 
cheerful  and  faithful  service. 

The  commerce  over  the  river  has  on  the  whole  somewhat  increased  since  last  annual 
report,  though  the  item  of  rice  is  materially  re'duced. 

Appende<l  are  statistical  tables  obtained  from  most  reliable  sources.* 

The  steam-boats  that  bave  for  some  years  plied  the  stream  continue  their  busiuess, 
sod  two  others  of  more  modem  model  and  greater  capacity  will  be  placed  upon  it  the 
comiug  autumn. 

The  character  of  the  stream,  of  the  country  bordering  it,  and  the  propriety  of  the 
early  completion  of  the  project  for  its  improvement  need  no  repetitiou  from  me. 
Very  respectfully,  your  obedient  servant, 

B.  Ransom, 
AitUtani  Engineer, 

Capt.  W.  H.  BiXBY, 

C&rp9  of  Engineers^  U,  8.  A, 


COMMSRCIAL  STATISTICfl. 

When  work  commenced  in  1878,  all  navigation  was  restricted  to  one  small  steamer, 
vhich  ran  irregularly  during  tbe  high- water  season,  carrying  aboat  2,000  bales  of  cot- 
ton per  year  (^,000). 

At  present  five  steamers  run  regularly  50  miles  up  to  Kinston,  and  irregularly  46  miles 
farther  to  Gk>ldsborongh,  carryin^^  about  91,800,000  of  goods  per  year. 

Tbe  rates  of  present  transpoi'tation  are  estimated  at  from  25  to  75  per  cent,  less  than 
in  lb78  (75  cents  per  bale  now  by  steamer  when  it  was  formerly  $2.75  per  bale  by 
wsgons).  The  rate  of  insurance  has  fallen  from  25  to  33  per  cent.,  and  marine  insur- 
SDce  is  now  deemed  unnecessary  in  the  river  above  New  Berne. 

The  country  in  the  neighborhood  is  rapidly  developing  under  the  influence  of  better 
tnnsportation  facilities.  Each  dollar  so  far  spent  upon  this  improvement  has  been 
sccompanied  by  the  development  of  about  $8  of  annual  commerce.  *It  is  estimated 
that  prospective  benefits  are  in  proportion  to  those  of  tbe  past.  Half  of  tbe  river  basin 
is  without  railroad  transportation  and  must  depend  upon  the  river  for  its  future  de- 
velopment. 

T&  effects  of  the  improvements  of  the  Neuse,  Trent,  and  Contentnea  rivers  is  best 
shown  by  the  commerce  of  New  Berne,  their  port  of  entry.  Its  cotton  receipts  have 
increased  from  12,000  bales  in  1878,  to  51 ,000  bales  to-day ;  the  lumber  from  1,000,000 
feet  then,  to  10,000,000  feet  now ;  tbe  rice  from  nothing  then,  to  70,000  bushels  now ; 
the  truck  from  2,000  packages  then,  to  160,000  packages  now. 

Tbe  commerce  of  toe  Neuse  River,  separate  from  that  of  New  Berne,  could  not  be 
ohtaiued  in  detail  from  the  steam- boat  companies.  Its  commerce  for  the  year  ending 
December  30,  1^^,  is,  however,  roughly  estimated  as  follows : 


Artidet. 


Cflttim                            .. . , T  -,. 

bales.. 

Coni    

bushels.. 

Ottts 

do.... 

?Ms 

do.... 

Lomber 

feet.. 

Oeoeral  mmnehsndise  and  fertilisers. 


Total. 


Quantity. 


Ajnount. 


27.420 

130.000 

53.000 

4,500 

9,000,000 


$1, 096, 800 

104,000 

42,000 

4,500 

63. 000 

500. 000 


1,810,300 


New  Berne  is  the  port  of  entry  of  the  Neuse,  Trent,  and  Contentnea  rivers ;  and  its 
eommerce  must  be  considered  as  pertaining  in  part  to  all  of  them.    The  commerce  is 
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•  Omitted. 
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carried  on  by  five  small  steamers  ap  the  rivers  to  Trenton,  Rlnston,  and  8now  Hill,  and 
by  three  large  steamers  along  the  coast  to  Elizabeth  City,  Norfolk,  and  Baltimore.  The 
cnstom-honse  reports  its  commerce  for  the  year  ending  December  30,  1886,  as  follows: 


Entered  from  foreign  ports 

Cleared  for  foreign  ports 

Entered  from  coastwise  ports. . 
Cleared  from  coastwise  ports*. 
Value  of  domestic  exports  . . . 


Total. 


No.  of  ' 
vessels. ; 


Tons. 


2 

2 

213 


155 

155 

95.400 


Amount. 


$:58.44 
2.547.50 


3.500.000.00 


8, 503, 305.  (M 


*Noieoord. 

Yslne  of  dntiable  imports 1750.17 

Amount  of  duty  ooUeoted 856.0 

Other  estimates  for  both  exports  and  imports  of  New  Berne  for  1886  are  as  fol- 
lows: 


Artieles. 


Cotton bales. 

Lumber feet. 

Shinfles number. 

TmoK packages. 

Com bushels. 

Bice  (rough)    do... 

Bice  (cleaned) tleroes. 

Naval  stores barrels. 

Wood,  plates pieces. 

Wood  pulp paoaages. 

Cottonseed tone. 

Cotton-seed  meal do... 

Cotton-seed  oil barrels. 

Fish  (firesh) tons. 

Fish  (salt) barrels. 

Fish  scrap — tons. 

Coal do... 

Ice --- • do... 

Bacon  and  pork  ..; pounds. 

Fertilizers tons. 

General  merchandise do... 


Total 


Quantity. 

Amoont. 

51,800 

$3,052,000 

10, 000, 000 

70.000 

86,000,000 

17.600 

160.000  ] 

820l000 

250,000 

150.000 

70.00U 

70.000 

100 

2,000 

6.000 

6.000 

8,000,000 

10,500 

1,100 

1,800 

13.000 

400 

10.000 

500 

7.500 

1,250 

65,000 

2,000 

9.000 

1,500 

1,500 

4.400 

17.600 

1.200 

12.000 

8,650.000 

830.000 

6,600 

160.000 

10.000 

1,000,000 

4.824,600 


Ms. 

IMPROVEMENT  OF  THE  LINE  OF  INLAND  NAVIGATION  AND  INLAND 
WATEE-WAY  FROM  NEW  BERNE  TO  BEAUFORT  HARBOR,  NORTH  CARO- 
LINA, VIA  CLUBFOOT,  HARLOWE,  AND  NEWPORT  RIVERS. 

(For  special  history  of  past  work,  see  page  985,  ADnaal  Beport  of 
1886.) 

The  inland  line  of  navigation  from  New  Berne  to  Beaufort  Harbor 
via  Clubfoot,  Harlowe,  and  Newport  rivers  was  established  in  about 
1826,  and  was  used  thereafter  by  small  craft  until  about  1856,  when  its 
locks  broke  down  and  the  route  was  abandoned. 

This  line,  about  42  miles  in  total  length,  extends  from  New  Berne 
about  23  miles  down  the  Neuse  River,  6  miles  up  Clubfoot  River,  3.21 
miles  through  the  Clubfoot  and  Harlowe  Canal,  3.5  miles  down  Harlowe 
River,  and  6  miles  through  Newport  River  to  Beaufort  Harbor. 

Since  1880  the  line  has  been  reopened  by  the  New  Berne  and  Beau- 
fort Canal  Company,  so  as  to  allow  in  1885  the  passage  of  smaU  boats 
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of  15  feet  width  aud  3  feet  draaght.  This  inland  line  of  navigation  via 
Glabfoot,  Harlowe,  and  Newport  rivers  was  recommended  in  1883  as 
worthy  of  improvement,  providing  tbat  Congress  desired  to  extend  the 
aheady  existing  lines  of  navigation  from  the  Chesapeake  southward ; 
and  the  cost  of  a  channel  80  feet  wide  and  9  feet  deep  was  estimated  at 
$883,580,  increased  by  the  cost  of  a  tide-lock  and  tbe  canal  company's 
franchise. 

Ten  thousand  dollars  were  appropriated  in  1882  ($5,001)  to  be  taken 
from  the  appropriation  lor  Nease  Uiver,  $5,000  from  that  for  Beaufort 
Harbor)  lor  an  inland  line  of  navigation  from  New  Berne  to  Beaufort 
Harbor,  aud  it  was  decided  in  1884  that  this  money  was  to  be  spent 
opon  the  route  via  Clubfoot,  Harlowe,  aud  Newport  rivers. 

Tbe  adopted  project  ot  1884  for  the  expenditure  of  this  $10,000  as 
ooDtinued  to  date,  proposed  to  widen  and  deepen  Harlowe  Creek,  so  as 
to  secure  a  through  canal  of  5  feet  depth  at  mean  low  water,  and  of  30 
feet  bottom  width  from  the  mouth  of  Harlowe  Creek  upward  3.25  miles 
to  its  head,  and  to  use  the  remaining  funds  upon  similar  works  on  Club- 
foot River.  Work  was  commenced  in  1884,  but  on  account  of  unex- 
pected obstacles  and  the  small  amount  of  available  funds  the  work  had 
to  be  suspended  until  1886,  when  more  funds  were  voted  by  Congress. 
In  1886  new  estimates  were  submitted,  stating  $92,000  to  be  the  final 
cost  of  a  chauDel  30  feet  wide  and  5  feet  deep  at  low  water  from  the 
Neose  liiver  through  to  New))ortBiver,  adapted  to  the  existing  naviga- 
tion of  the  Neuse  Kiver  desiring  passage  by  this  route  to  Beaufort  Har- 
bor. The  aggregate  amount  appropriated  for  this  project  up  to  June 
30, 1887,  is  $20,000. 

'  Three  thousand  four  hundred  and  ninety-nine  dollars  and  twenty-five 
eents  has  been  expended  in  all  upon  this  improvement  up  to  June  30, 
1887,  on  necessary  surveys,  in  superintendence,  in  the  removal  of  the 
worst  logs  and  stumps  in  the  existing  channel,  and  in  a  commencement 
of  the  proposed  cutting. 

At  present  about  $180,000  of  goods  are  carried  through  this  water- 
way in  small  sail- boats.  Kates  of  transportation  between  New  Berne 
and  Beaufort  have  dropped  about  25  per  cent,  since  the  improvement 
has  commenced ;  and  each  dollar  spent  upon  this  improvement  has  been 
accompanied  by  the  development  of  more  than  $20  of  annual  com- 
merce. The  latest  reliable  commercial  statistics,  those  of  the  year  end- 
ing December  30,  188G,  are  herewith  appended. 

The  navigation  of  this  route  is  not  obstructed  by  bridges  without 
draws. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $1,293.49; 
value  of  United  States  plant,  $14. 

Dredging  was  stopped  in  March,  1885  (by  order  of  the  Engineer  De- 
partment), to  await  tte  further  action  of  Congress.  By  special  au- 
thority of  June,  1886,  $800  was  allowed  for  the  removal  of  logs  and 
Bnags  in  the  creek  itself;  and  in  July  and  August,  1886,  94  logs,  31 
8Qags,  150  stumps  (hoisted),  126  stumps  (blasted),  and  15.5  conls  of 
8tamp  fragments  were  removed  from  the  creek.  After  new  appropria- 
tions were  voted  for  this  work,  the  dredging  was  contracted  for  (Decem- 
ber 27,  1886),  to  be  completed,  with  other  contracts,  before  January 
31, 1888.  The  time  of  commencement  of  this  work  was  postponed  sev- 
eral weeks  to  allow  the  contractor  to  build  a  dredge  especially  adapted 
to  this  work.  Work  was  begun  by  him  on  June  21, 1887,  and  consid- 
erable marsh  sod  was  removed  preparatory  to  the  introduction  of  the 
dredge.  At  this  time  work  was  temporarily  delayed  by  heavy  rains 
and  extreme  heats.    Work  will  be  rapidly  pushed  during  the  next  few 


1028      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

months.  While  awaiting  the  commencement  of  dredging^  the  route  of 
the  canal  was  carefally  surveyed,  located,  and  proi)osed  work  measured 
up. 

Such  work  as  was  done  has  been  vigorously  and  thoroughly  carried 
on  under  the  immediate  supervision  of  Assistant  Engineers  K.  Ransom 
and  E.  D.  Thompson,  whose  reports  are  herewith  api)ended. 

Recommendations  for  future  work  are  as  follows:  That  this  improve- 
ment be  extended  in  general  accord  with  the  projects  of  1883  and  1884 
over  the  whole  distance  through  the  New  Berne  and  Beaufort  Canal, 
as  well  as  through  Clubfoot  River  and  Harlowe  Creek,  so  far  as  to 
secure  a  channel  of  5  feet  depth  at  mean  low  water  and  30  feet  bottom 
width  from  the  mouth  of  Harlowe  Creek  to  the  mouth  of  Clubfoot 
River,  thus  completing  a  5-foot  navigation  from  New  Berne  to  Beau- 
fort, at  a  total  expense  of  $72,000,  in  addition  to  the  funds  available 
June  30, 1887,  this  amount  to  be  appropriated  in  one  sum.  Smaller 
yearly  appropriations,  involving  the  alternate  disorganization  and  re- 
organization of  working  parties,  damage  to  unfinished  work,  extra 
superintendence,  and  the  deterioration  of  plant,  will  increase  the  cost 
of  the  work  by  from  $1,500  to  $4,000  per  appropriation. 

A  personal  inspection  of  this  route  (made  as  soon  as  practicable  after 
assuming  charge  in  1884)  revealed  the  worthiness  of  this  improvement. 
If  well  opened,  this  line  would  be  of  much  value  as  a  connecting  link 
between  Pamlico  Sound  and  Beaufort  Harbor,  and  would  complete  an 
otherwise  already  existing  inland  navigation  from  the  Chesapeake  to 
Beaufort,  N.  C.  The  dangers  of  ocean  travel  around  Cape  Hatteras 
and  Cape  Lookout  are  so  great  that  some  such  5-foot  navigation  for 
small  vessels  appears  necessary  between  Pamlico  Sound  and  Beaufort 
Harbor,  and  no  similar  navigation  can  be  secured  by  any  other  route 
except  at  greatly  increased  expense.  Further  improvement  over  this 
route  so  as  to  secure  a  channel  of  more  than  5  feet  depth  at  low  water 
is  not  recommended  for  the  present. 

After  this  improvement  is  completed  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows : 

Forty  thousand  dollars  to  secure  a  channel  of  30  feet  bottom  width 
and  5  feet  depth  through  the  canal  by  dredging,  and  to  purchase  the 
firanchise  of  the  New  Berne  and  Beaufort  Canal  Company,  thus  repay- 
ing it  for  its  past  expenses  of  dredging  in  the  canal. 

Seventeen  thousand  dollars  to  secure  a  channel  30  feet  bottom  width 
and  5  feet  deep  at  low  water  from  the  head  of  Harlowe  Creek  3.25  miles 
downward,  to  a  5-foot  depth  at  low  Water  in  Newport  River,  by  dredg- 
ing. 

Fifteen  thousand  dollars  to  secure  a  similar  channel  from  the  head 
of  Clubfoot  Creek  to  the  Neuse  River,  by  dredging. 

This  work  is  in  the  coUeotlon  districts  of  Pamlioo  and  Beaofort,  N.  C. 

Money  statement 

Jnly  1, 1886,  amount  available $7,794.2^1 

Amoont  appropriated  by  act  approved  August  5, 1886 10,000.00 

17, 794. 24 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1, 1886 $1,257.99 

July  1,1887, outstanding  liabilities 35.50 

1,293.49 

July  1,  1887,  amount  avaUable 16,500.76 


APPENDIX    M — REPOET   OF   CAPTAIN   BIXBY. 


1029 


Amoaut  (estimated)  required  for  completioD  of  existing  project $72,000.00 

Aniouut  that  can  be  protitably  expended  in iiscal  yearendiog  June  30, 1889    72, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ld(>6  and  1867. 


Abitraet  of  proposals  for  dredging  in  Harlowe  Creeky  North  Carolina,  opened  12  m., 

November  25,  1886. 

[How  measared :  In  scows,  if  deposited  on  scows ;  in  sito,  if  deposited  on  embankment.^ 


Na       Xames  and  addresses  of  bidders' 

Price  per 
onbic 
yard. 

Remarks. 

1  Charles  H.  Lewis.  Baltimore,  Md 

2  Rittenbooae  Moore,  Mobile,  Ala 

3  B.  P.  Bowdoin.  Wilmington,  N.  C... 

CmU. 
25 

as 

38 

Will  deduct  5  cents  per  cubic  yard  if  awarded 
also  either  Bojme  Bound  or  New  Riyer 
dredging,  or  both,  thus  making  a  combined 
bid  of  20  cents  per  cubic  yard. 

If  awarded  also  Bogue  Sound  and  New  River 
dredging,  27  ceuts  per  cubic  yard. 

Contract  ^vith  Rittenhouse  Moore. 


report  of  mr.  r.  ransom,  assistant  enoxneer. 

United  States  Engineer  Office, 

New  Berne,  N.  C,  June  30, 1887. 

Captain  :  I  have  the  honor  to  submit  the  following  brief  report  of  a  small  amount 
of  work  done  npon  Harlowe  Creek  ( water-way  between  New  Berne  and  Beaufort,  N. 
C),  a  short  distance  below  the  soutn  end  of  the  *'New  Berne  and  Beaufort  Canal'': 

During  the  last  half  of  July  and  whole  of  Ausust,  1>S86,  a  small  force  was  put  to 
work,  with  improvised  and  simple  means,  upon  tne  upper  part  of  Harlowe  Creek,  for 
the  purpose  of  taking  out  a  number  of  stumps  and  logs  which  greatly  impeded  the 
passage  of  the  small  boats  that  navigate  the  stream  and  canal.  During  that  month 
and  a  half  94  logs,  150  stumps,  and  15.50  cords  of  small  snags  were  removed  from  the 
channel ;  almost  the  entire  amount  above  Shell  Landing.  Eighty-one  of  the  stumps 
had  to  be  blasted. 

The  cost;  not  including  dynamite  and  fuzes,  was  $558.70,  divided  as  follows : 

Superintendence  and  labor $528.72 

Material 29.98 

Very  great  benefit  resulted  from  the  above  expenditure. 

Nothing  farther  was  attempted,  when  in  January,  1887,  this  work  was  transferred 
%o  the  charge  of  Blr.  E.  D.  Thompson,  assistant  engineer. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
Capt  W.  H.  BiXBT,  Aaeistant  Engineer, 

Corps  of  Engineers,  V,  8,  A, 


report  of  mr.  e.  d.  thompson,  assistant  engineer. 

United  States  Engineer  Office, 

Beaufort y  N.  C,  July  6,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
water-way  from  New  Berne  to  Be.iufort,  N.  C,  for  the  fiscal  year  ending  June  30, 1887 : 


The  work  has  been  in  my  charge  since  January  1,  1887. 

Daring  August  and  September  of  1886  about  $800  were  expended  in  removing  logs 
4ind  snaga  from  the  lied  of  Harlowe  River,  with  good  results. 

Congress  by  its  river  and  harbor  act,  passed  in  August,  1886,  appropriated  $10,000 
for  the  continuation  of  this  work,  which  amount,  with  the  unexpended  balance  of 
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the  previons  appropriation,  allows  $15,000  to  be  expended  in  dredging  Harlowe  Riverr 
in  accordance  with  the  approved  project  of  securing  a  channel  of  :S)  feet  bottom  width 
and  5  feet  depth  at  low  water.  The  contract  for  the  dre<lging  waa  awarded  to  Ritten- 
house  Moore  in  December,  1886,  bat  through  various  delays  he  did  not  commence 
operations  until  June  21,  1887,  using  then  shovels  and  wheelbarrows  until  his  plant 
should  be  ready.  By  the  iU)th  of  the  month  he  had  made  but  little  progress,  the 
dredge  not  yet  being  on  the  ground.  The  work  will,  however,  be  pushed  forward 
rapidly  during  the  preseut  season.  Surveys  were  coofined  to  restakmg  the  cut  to  be 
drfdj^ed,  the  expenditure  being  $260.85. 

This  route  affords  a  short  and  safe  trip  to  all  vessels  able  to  use  it  between  Neuse 
River  and  Beaufort  Harbor,  Core  and  Bogue  Sounds  and  White  Oak  River,  and  their 
tributarien,  and  will  eventually  with  New  River.  No  regular  commercial  statistica 
are  available,  but  as  nearly  as  can  be  ascertained  the  following  is  a  fair  approximate 
estimate  of  its  commerce  during  the  past  year :  • 

Six  vessels,  draught  (loaded)  S^feet,  making  regular  bi-weekly  trips,  annual 

tonnage 8,l0O 

Fourteen  vessels  belonging  to  Core  Sound  oyster  fleet,  making  three  or  four 

trips  each  during  season,  annual  tonnage 800 

One  hundred  miscellaneous  craft,  not  registered,  engaged  in  woo<l  and  other 

traffic,  making  altogether,  say,  600  trips,  annual  tonnage 1, 200 

Total  annual  tonnage 10,100 

There  is  also  a  small  steam-boat  plying  between  BelVs  Mill  and  New  Berne,  but  it 
passes  over  only  a  portiou  of  Clubfoot  River.  Freight  carried  consists  largely  of 
wood,  lumber,  oysters,  and  general  merchandise,  New  Berne  being  the  general  supplv 
station  for  the  coast  country.  Loaded  vessels  drawings^  feet  can  now  only  pass  through 
Harlowe  River  at  high  tide.  With  the  completion  of  the  improvements  a  marked  in- 
crease in  the  amount  of  commerce  is  to  be  expected,  many  vessels  now  making  the 
long  and  tedious  trip  to  Neuse  River  via  Core  and  Pamlico  Sounds  that  can  not  usa 
the  route  in  its  present  condition. 

Very  respectfully,  your  obedient  servant, 

^    .  ^  ^  ^  E.  D.  Thompson, 

Capt.  W.  H.  BiXBY,  AuiMtant  Engineer. 

Ck>rp9  of  EnffineerSt U.S.  A, 


COMMERCIAL  8TATIBTIC8. 

When  work  commenced  in  1883  there  was  no  navigation  by  this  route,  and  oonse* 
quently  no  commerce. 

At  present  about  $180,000  of  goods  are  carriedt  hrough  this  water-way  in  sail-boats. 

The  improvement  already  efiected  (partly  by  private  and  partly  by  public  funds) 
has  already  reduced  rates  of  transportation  between  New  Berne  and  Beaufort  by 
about  25  per  cent. 

This  water-way  is  much  needed  as  a  connecting  link  between  Pamlioo  Sound  and 
Beaufort  Harbor.  Besides  giving  the  Tar,  Panuico,  Trent,  Contentnea,  and  Neuse 
rivers  an  almost  direct  outlet  to  the  ocean,  this  water-way  completes  a  line  of  in- 
land navigation  from  the  Chesapeake  to  Bogue  Sound.  The  dangers  of  ocean  travel 
around  Cape  Hatteras  and  Cape  Lookout  are  so  great  that  some  such  at  least  5-fM>t 
navigation  appears  necessary  between  Pamlico  ^nnd  and  Beaufort,  and  no  similar 
navigation  can  be  secured  by  any  other  route  except  at  greatly  increased  expense. 

No  details  of  commerce  could  be  procured.  Those  for  the  year  ending  December  30^ 
1886,  are  estimated  as  follows : 

Cotton,  rice,  coru,  lumber,  naval  stores,  tish,  clams,  oysters,  wood,  and  general 
merchandise,  $150,000  to  $200,000. 

About  1,200  sail-boats,  each  of  1  to  3^  feet  draught  (measuring  in  all  about  10,(K)0 
tons),  passed  through  the  canal  during  the  year. 


M6. 
IMPROVEMENT  OF  BEAUFORT  HARBOR,  NORTH  CAROUKA. 

(For  special  history  of  past  work,  see  page  989,  Annaal  Report  of 
1886.) 

Beaufort  Harbor,  at  the  eastern  tormiDas  of  the  Atlantic  and  North 
Carolina  Railroad,  is  the  only  harbor  of  any  importance  between  Ghesa- 
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peake  Bay  and  WilmiDgtOD,  N.  C,  a  distance  of  over  300  miles.  It  is 
especially  valuable  as  the  natural  oatlet  to  the  inland  commerce  of 
Dortheru  and  middle  North  Carolina  and  as  a  natural  harbor  of  refuge 
to  vessels  overtaken  on  this  most  exposed  portion  of  the  Atlantic  coast. 

If  its  channel  were  marked  by  range  lights  it  would  be  the  easiest 
harbor  to  enter  between  the  Chesapeake  and  Savannah.  Beaufort 
Harbor,  wten  placed  under  governmental  improvement,  in  1880,  pos- 
sesaed  a  bar  entrance  of  15.3  feet  least  depth  at  mean  low  water,  with  an 
average  rise  and  fall  of  tide  of  3  feet.  At  this  time,  however,  the  har- 
bor entrance  was  rapidly  deteriorating,  its  width,  measured  from  Fort 
Macon  Point  to  Shackelford  Point,  having  increased  500  feet  between 
the  years  1864  and  1880.  and  increased  900  feet  more  between  the  years 
1880  and  1881,  and  its  oar  having  rapidly  and  proportionally  shoaled. 
From  the  bar  the  harbor  possessed  a  chaonel  of  25  feet  depth  upwards 
3.7  miles  to  the  Atlantic  and  North  Carolina  Railroad  Wharf  at  More- 
head  City,  and  a  branch  channel  of  9  feet  depth  for  0.6  mile  up  to  Bulk- 
head Channel,  and  of  2  feet  minimum  depth  0.6  mile  further  to  the 
wharves  of  Beaufort  City,  where  coasting  vessels  had  a  good  wharfage 
of  7  feet  depth  and  1,800  feet  length. 

The  original  project  of  188 L  proposed  for  $82,000  to  stop  the  erosion 
at  Shackelford  Point  by  three  200foot  jetties  to  (cost  f 30  per  linear 
foot),  and  to  extend  the  9-foot  depth  of  water  from  Bulkhead  Channel  to 
Beaufort  City,  by  a  cutting  200  feet  wide,  and  thence  to  dredge  a  6foot 
channel  100  feet  wide  to  North  Biver  and  Core  Sound  for  the  accommo- 
dation of  the  small  craft  of  the  neighboring  sound.  The  violence  of  the 
sea's  action  proved  so  great  that  the  600  feet  of  jetty  actually  cost  fully 
136,000  ($60  per  linear  foot),  and  is  not  even  yet  sufficiently  strong. 
Moreover,  400  feet  more  of  jetty  became  necessary,  and  similar  work 
became  necessary  on  the  other  side  of  the  entrance,  at  Fort  Macon 
Point,  so  that  the  original  estimates  of  1881  have  since  had  to  be  largely 
iDcreased.  A  personal  examination  of  the  locality  and  work  (made  by 
me  as  soon  as  possible  after  assuming  charge  in  18184)  revealed  the  need 
of  such  work  and  its  importance.  The  projects  of  1881,  1882,  aifd  1884, 
as  continued  to  date,  proposed  to  secure  this  harbor  by  stopping  further 
erosion  of  the  sand-banks  at  Shackelford  Point  and  Fort  Macon  Point, 
and  thus  stopping  further  deterioration  of  the  bar  entrance,  and  pro- 
posed to  open  a  5  foot  channel  100  feet  wide  to  Beaufort  City.  Besides 
the  first  insufficient  estimates,  I  find  that  inadequate  yearly  appropria- 
tions and  their  consequences  (the  alternate  disorganization  and  reorgani- 
sation of  working  parties,  damage  to  unfinished  work,  extra  superin- 
tendence, and  deterioration  of  plant)  have  added  considerably  to  the 
eost  of  the  work.  For  all  the  above  reasons  the  estimates  for  the  final 
cost  of  this  improvement  were  raised  in  L885  to  $159,000,  and  now  (1887) 
to  $163,000.  The  aggregated  amount  appropriated  for  these  projects 
up  to  June  30,  1887,  is  $90,000. 

Eighty  three  thousand  and  eighty-six  dollars  and  nineteen  cents  have 
been  spent  in  all  upon  this  improVement  up  to  June  30,  1887,  in  sue- 
oessfnlly  stopping  the  erosion  of  Shackleford  Point  and  Fort  Macon 
Point,  in  probably  arresting  the  shoaling  upon  this  bar,  and  in  making 
a  careful  survey  of  the  present  condition  of  the  harbor  entrance  prepar- 
atory to  the  definite  location  of  further  works.  No  improvement  of 
commerce  nor  depth  of  water  was  thereby  expected  or  obtained,  but 
the  retrograde  movement  has  been  in  general  arrested,  the  old  shore- 
lines have  commenced  to  reform  as  desired,  and  the  former  good  con- 
dition of  the  harbor  entrance  is  being  rapidly  re-established.  The  coui- 
merce  is  now  about  $1,000,000  exported  or  imported.    The  latest  relia- 
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ble  commercial  statistics,  those  of  the  year  ending  December  30, 1886, 
are  herewith  appended. 

The  special  work  of  the  year  was  as  follows :  Expenditures,  $8,086.19; 
value  of  United  States  plant,  $2,461.  No  work  was  done  from  Sep- 
tember, 1885,  to  October,  1886,  for  want  of  funds. 

The  stone  to  be  used  was  required  to  be  bousrbt  by  contract;  but 
owing  to  its  variable  features,  and  the  difficulty  of  properly  specifying 
it  beforehand  and  inspecting  it  afterwards,  all  other  work  was  allow- 
ably done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

After  new  appropriations  were  voted  for  this  work,  two  new  scows  for 
receiving  and  handling  stone  were  built  for  Government  use,  and  the 
delivery  of  the  stone  was  contracted  for  January  21, 1887,  to  be  deliv- 
ered as  needed.  All  work  has  been  delayed  by  inclement  weather,  diffi- 
culty of  obtaining  supplies  and  transportation,  and  other  tbings  conse- 
quent on  the  inadequacy  of  the  appropriation. 

At  the  main  jetty,  in  October,  small  stone  was  replaced  under  180 
linear  feet  of  undermined  coping,  and  in  May  and  June  392  tons  of 
large  stone  (weighing  about  1,000  pounds  per  piece)  was  placed  along 
160  feet  length  of  its  sea-front.  The  rest  of  the  jet^  will  be  similarly 
protected  as  soon  as  possible. 

The  middle  jetty,  built  to  100  feet  length  in  1882,  at  a  point  1,000 
feet  east  of  the  main  jetty,  has  almost  disappeared  by  being  gradually 
washed  away  by  the  North  River  and  Core  Sound  currents.  It  needs 
to  be  reconstructed  more  permapently,  but  the  present  funds  can  not  be 
spared  therefor. 

The  east  jetty,  built  to  400  feet  length  in  1885,  at  a  point  2,300  feet 
east  of  the  main  jetty,  was  raised  by  the  addition  of  49  cubic  yards  of 
stone  (3,298  in  all  since  commencement).  It  has,  as  desired,  effectually 
checked  further  erosion  of  the  north  side  of  Shackleford  Point,  and 
has  commenced  the  restoration  *of  the  eroded  point  It  needs  to  be 
raised  to  above  low- water  level  throughout  its  length. 

As  a  result  of  these  jetties,  Shackleford  Point  during  the  past  two 
years  fafis,  a«  desired,  advanced  towards  its  former  shore-lines,  reclaim- 
ing from  the  ocean  a  strip  of  beach  200  feet  wide  and  over  1,000  feet 
of  length. 

In  the  course  of  this  work  the  small  landing  wharf,  the  field  quarters, 
the  tram-road  trestles,  and  a  derrick  had  to  be  repaired  and  partly  re- 
built. 

At  Fort  Macon  Point. — The  small  landing  wharf  was  partially  rebuilt 

The  northwest  jetty,  202  feet  long,  built  opposite  the  old  railroad 
wharf  to  protect  the  northern  shore  of  Fort  Macon  Point  from  erosion 
by  the  Newport  Kiver  current,  was  raised  by  the  addition  of  901  tons 
of  stone.  It  needs  to  be  raised  above  low-water  level  throughout  its 
length.  Though  unfinished,  its  good  effect  is  already  perceptible. , 
About  46  tons  of  stone  and  45  cords  of  brush  were  built  into  a  340foot 
length  of  surface  revetment  along  the  beach  on  both  sides  of  the  shore- 
end  of  this  jetty  to  prevent  the  further  flank  encroachment  of  Newport 
Eiver. 

Minor  surveys  were  made  of  past  work  and  the  shore-lines  at  both 
Shackleford  and  Fort  Macon  Points  as  a  check  upon  the  effect  of  past 
work  and  to  obtain  data  for  the  proper  prosecution  and  record  of  future 
work. 

A  tide-gauge  record  was  kept  during  the  progress  of  the  work. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

The  above  work  has  been  vigorously  carried  forward  under  the  im- 
mediate supervision  of  Assistant  Engineers  B.  Ransom  and  E.  D. 
Thompson,  whose  reports  are  herewith  appended. 
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Beconiniendatious  for  future  work  are  as  follows :  That  the  present 
approved  projt-cts  be  completed  ko  tar  as  to  thoroughly  protect  Shackle- 
foni  aud  Fort  Macon  from  lurther  erosion  ($69,000),  and  to  dredge  a 
mioceil  channel  of  100  feet  width  and  5  feet  depth  at  low  water  from 
Bolkheud  Channel  entirely  through  to  Beaufort  city  ($4,000),  at  a  total 
expense  of  $73,000,  in  addition  to  the  funds  available  on  June  30,  1887, 
this  amount  to  be  appropriated  in  one  sum  during  the  next  year. 

Smaller  yearly  appropriations,  involving  the  alternate  disorganization 
and  reorganization  of  working  parties,  deterioration  of  unfinished  work, 
extra  superintendents,  and  deterioration  of  plant,  will  increase  the  cost 
of  the  work  by  from  $3,000  to  $5,000  per  appropriation. 

Further  improvement  in  accord  with  the  original  project,  so  as  to  se- 
cure to  Beaufort  city  a  channel  of  over  6  feet  depth  at  low  water  from 
Bulkhead  Channel,  or  of  any  depth  of  water  by  any  other  route  to 
North  River  and  Core  Sound,  is  not  recommended.  This  improvement 
ooce  thoroughly  completed  should  be  permanent.  The  harbor  entrance 
should  be  pro\ided  with  a  pair  of  range  lights  visible  to  a  distance  of 
6  miles.  It  would  then  be  of  great  value  as  a  harbor  of  refuge.  The 
least  depth  of  water  in  its  bar  could  probably  be  easily  inci eased  to  18 
feet  at  low  water,  as  it  is  said  to  have  been  in  1737  and  1830 ;  $300,000 
would  probably  cover  the  entire  cost  of  this  increase  of  depth. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on,  approximately,  as  follows : 

Two  thousand  dollars  to  thoroughly  riprap  with  heavy  stone  (1,000- 
pound  pieces)  the  sea-front  of  the  main  jetty  at  Shack  leford  Point. 

Seven  thousand  dollars  to  raise  to  high-tide  level  the  railroad-wharf 
ietty  at  Fort  Macon  Point. 

Four  thousand  dollars  to  secure  a  channel  100  feet  wide  and  5  feet 
deep,  at  low  water,  from  Bulkhead  Channel  through  to  Beaufort  city  by 
dn^ging. 

Two  thousand  dollars  to  re-establish  line  of  sand-dunes  along  the 
Dew  shore-line  by  means  of  catch-sand  fences  at  Fort  Macon  Point  and 
Shackleford  Point. 

Two  thousand  dollars  to  raise  to  high-tide  level  the  eastern  jetty  at 
Shackleford  Point. 

Eight  thousand  dollars  to  reconstruct  with  heavy  stone  the  middle 
jetty  at  Shackleford  Point. 

Eight  thousand  dollars  to  crown  with  concrete  capping  the  southern 
jetties  at  Fort  Macon. 

Forty  thousand  dollars  to  construct  900  linear  feet  more  of  jetties  at 
Shackleford  Point  at  points  south  of  the  main  jetty. 

Beanfort  is  a  port  of  entry. 

Money  statement. 

Affloant  appn^riated  by  act  approved  Au^ast  5, 1886 $15, 000. 00 

JqIv  1,  1887,  amount  expended  dnring  fiscal  year,  exclnsive  of 

liabilities  ontstanding  July  1,  1886 $6,784.77 

July  1,  1887,  outstandiog  liabilities 1,301.42 

8,086.19 

July  1,  1HH7,  amount  available 6,913.81 

IAmouDt  (estimated)  required  for  completion  of  existing  project 73, 000. 00 
Amount  tnat  can  be  prontably  expended  in  fiscal  vearenuiDg  June  30, 1889    73, 000. 00 
Submitted  in  couipliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  fvrnishing  2,000  ions  of  stone  for  improving  harbor  at  Boa'^fort^ 

N,  C,  opened  at  12  m.,  Januarjf  8,  It^. 


No. 

Names  and  addresMs  of  bidden. 

Price  per 
ton. 

Remarks. 

1 
2 
3 
4 
6 
6 

William  M.  Field,  Kentmere,  Del . 

Wm.  F.  Haigh,  New  York,  N.  Y 

Henry  P.  Gilbert,  Georgetown,  S  U 

Francis  H.  Smith,  New  Yorlc,  N.  Y 

David  V.  Howell,  New  York,  N.  Y 

P.Llnehandt  Co.,  Raleiffb,  N.  C 

$3.90 
8.49 
4.75 
4.44 
8.09 
2.95 

• 

Except  not  delivered  on  Gorenunent  wharl 

Contract  with  P.  Linehan  &  Co. 


report  of  mr.  r.  ransom,  assistant  engineer. 

United  States  Engineer  Office, 

New  Berne,  N.  C,  July  18,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
unproTement  of  Beaafort  Harbor,  North  Carolina,  for  the  tiscal  year  ending  Jane  30, 
1887. 

The  total  expenses  for  the  year  are  $6,997.49,  divided  as  follows : 

Pay- rolls :  • 

Labor  and  local  snperintendence  upon  scows $633.33 

Labor  and  local  snperintendence,  Shackleford  Point 819.04 

Labor  and  local  superintendence.  Fort  Macon  Point 741. 14 

Labor  and  local  snperintendence,  boats  and  houses,  etc 67. 08 

Labor  and  local  superintendence,  office  (charman) 7. 00 

General  superintendeuce.... 540.44 

Material : 

Upon  scows 699.09 

Upon  wharf  and  tramway,  Shackleford  Point 200.50 

Upon  boats  and  houses  (repairs) ;  22. 12 

On  hand 193.38 

Travel 83.75 

Office  rent 20.00 

Stone  (contract) 2,970.62 

Tons. 
Stone  distribution : 

Upon  railroad  Jetty  at  Fort  Macon  Point  ..• 631. 9:t 

Upon  railroad  revetment,  Fort  Macon  Point 45.46 

Upon  Core  Sound  ietty 49.26 

Upon  main  Jetty,  Shackleford  Point 392. 23 

Nothing  was  done  until  October,  when  preparations  were  begun  for  receiving  stone 
which  was  to  be  brought  and  placed  in  yarious  positions.  The  wharf  and  tramway 
at  Shackleford  Point  had  to  be  replaced,  which  was  done  during  October  and  Novem- 
ber. Work  ceased  during  December  owing  to  inability  to  secure  lumber  with  which 
to  build  scows,  those  on  hand  having  the  year  before  been  condemned.  In  January 
and  February  two  scows  were  built,  of  which  you  have  drawings  and  statement  of 
entire  cost  iu  detail.  In  January  you  made  a  contract  with  P.  Lineham  Sl  Co.  for 
the  supply  of  2,000  tons  of  stone.  Above  I  have  given  a  statement  of  what  has 
been  received  and  how  it  haabeeu  applied.  The  delivery  has  been  very  slow,  but  I 
believe  by  no  fault  of  the  contractor,  the  railroads  not  furnidhing  a  sufficiency  of 
cars. 

The  work  upon  railroad  jetty,  Fort  Macon  Point,  has  brought  the  top  of  that  struct- 
ure throughout  its  length  to  within  less  than  3  feet  of  the  surface  at  low  water,  but 
only  a  Bharp  ridge.  To  complete  the  jetty  to  mean  low-water  line  so  as  to  be  substan- 
tial will  require  from  1,000  to  1,500  tons,  and  to  carry  it  to  high  water  200  to  400  tons 
more  of  stone.  A  brush  and  stone  revetment  has  been  run  both  ways  at  the  head  of 
the  jetty  to  prevent  erosiou  and  give  greater  strength,  and  very  soon  a  strong  log 
fence  running  east  and  west  and  deflecting  to  the  bar  will  be  put  up  as  a  sand-catch, 
thereby  adding  additional  strength  at  its  head.  The  erosion  which  threatened  ii^ury 
has  ceaseil  on  the  east  side  since  the  general  level  was  raised  and  the  revetment  waa 
run  to  the  old  railroad  embankment.    However,  below  the  wharf  erosion  is  making 
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eoeroachment  upon  the  sand-daoes.  This  will  prohahly  cease  when  the  railroad  Jetty 
■  carrit^  to  a  higher  level,  as  the  current  now  shows  marked  deflection  from  the  shore 
bj  ito  present  condition,  and  the  best  resnits  may  be  expected  by  a  speedy  completion 
of  this  jetty.  The  former  work  apon  Macon  Point  remains  uninjured.  The  sand  ac- 
cretions have  iucrease<l  to  the  east,  sonth,  and  west,  especially  at  the  crib- works 
throagh  the  cut^,  and  iu  a  year  or  so  those  threatening  dangers  will  have  disappeared 
U)d  be  eyen  with  the  general  banks. 

The  work  at  Shackleford  has  been  upon  the  main  jetty  to  protect  it  from  the  yIo- 
leDce  of  the  open  sea,  aud  a  portion  of  its  sea  face  has  been  covered  with  large  stone 
of  from  900  to  1.500  pounds  in  size,  and  very  soon  the  whole  face  will  be  so  protected. 
One  concrete  block  has  sunk  about  half  its  height;  that  will  be  soon  filled  even  with 
\hf  others.  Within  the  year  marked  changes  have  taken  place  in  the  water-lines. 
Under  your  direction  Assistant  Engineer  Thompson  has  made  a  map  of  the  coutours^. 
ftod  has  sent  cir  will  send  it  to  you.    The  beueficiil  resnits  are  apparent. 

Upon  Core  Sound  Jetty  only  a  very  little  has  been  done,  and  the  foregoing  state- 
ment of  expenses  and  the  monthly  progress  maps  explain  fully  its  character.  The 
Isbor  upon  this  jetty  is  comprehended  under  the  head  of  Shackleford  Point.  Wheu 
finished  it  will,  it  is  hoped,  so  far  deflect  the  current  running  out  from  Core  Sound  and 
North  River  as  greatly  to  aid  iu  rebuildiug  the  main  Shacklttford  Point,  and  tend  to 
increase  the  depth  of  the  main  channel  to  the  sea. 

The  small  jetty  between  the  main  one  at  Shackleford  Point  and  that  in  Core  Sound 
has  nearly  disappeared,  and  active  erosion  goes  on  at  the  point  of  its  location.  It  i» 
believed,  however,  that  when  the  Core  Sound  Jetty  is  completed  the  current  will  be 
•0  far  deflected  to  the  northwest  as  to  pass  harmlessly  by  the  point  of  present  injury. 

I  failed  to  mention  that  173  tons  of  small  crushed  stone,  landed  some  years  ago  by 
J.  A  Van  Bmnt,  was,  by  yoor  direction,  used  to  fill  in  between  two  ridges  of  larger 
itone  upon  railroad  jetty,  Forr  Macon,  and  it  makes  a  capital  core  for  such  a  purpose. 
As  it  was  paid  for  direct  from  your  office,  I  took  no  account  of  it  in  my  statement  of 
expenses. 

I  am  expecting  a  report  from  Overseer  Dill  of  a  recent  sounding  ordered  for  the 
aain  channel  over  the  bar  and  will  transmit  it  as  soon  as  received. 

Overseer  Dill  has  had  immediate  charge  of  the  work,  which  he  has  faithfully  and 
sealoosly  endeavored  to  execute. 

Fntnre  operations  will  progress  towards  the  completion  of  the  adopted  project  as 
rapidly  as  means  are  supplied  l)y  Congress,  and  it  is  needless  for  me  to  present  recom- 
mendations upon  a  subject  which  has  been  elucidated  by  the  reports  of  yourself  and 
joor  predecessors. 

Hereto  is  appended  a  table  of  commercial  statistics  compiled  from  the  most  reliable 
loaroes  accessible  to  me,  and  which  I  believe  to  be  approximately  correct. 
Very  respectfully,  your  obedient  servant, 

B.  Bansom, 
Capt.  W.  H.  BiXBY,  Aasistant  Engineer. 

Corps  of  Engineer 8 f  JO,  S,  A, 


report  of  mr.  e.  d.  tuompsox,  assistant  enqineer. 

United  States  Engineer  Office, 

Beaufort,  N,  C,  July  14,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  under  my 
charge  on  the  improvement  of  Beaufort  Harbor,  North  Carolina,  during  the  fiscal  year 
ending  Jnne  :^,  1887. 

In  accordance  with  various  letters  of  instruction  the  following  surveys  were  made : 
(1)  A  comparative  survey  at  the  crilvwork  west  of  Fort  Macon,  showing  changes 
dae  to  that  work  since  the  previous  survey  of  May  26, 1865.  Map  submitted  in  Jiuy, 
1887.  (2)  A  hydrographical  survey  of  Newport  Biver,  at  Fort  Macon  Point,  from 
stadia  crosses  No.  1  to  i>,  soundings  being  taken  on  range-lines  200  feet  apart,  and  ex- 
tending from  1,500  feet  to  2,000  feet  from  shore.  This  was  to  determine  the  etfect  of 
the  caving  that  was  taking  place  at  the  time  near  the  railroad  jetty  then  in  process- 
of  coui«truction.  *  Map  submitted  in  April,  1887.  (3)  A  shore-line  survey  of  Fort 
Macon  Point,  showing  locations  of  jetties,  revetments,  wharf,  stadia  crosses,  and  of 
FortMacou  and  adjacent  buildings,  and  giving  the  profiles  ot  the  main  jetty  aud  of 
•ection  lines  run  from  the  stadia  crosses  to  low  tide,  for  comparison  with  similar  sur- 
veyif  to  be  made  hereafter.  Map  submitted  in  July,  1887.  (4)  A  survey  of  Shackle- 
ford Point  similar  to  the  one  at  Fort  Macon  Point.  This  has  been  partially  made, 
bot  other  duties  have  so  far  prevented  its  completion.  The  cost  of  the  work,  field 
and  office,  was  $149.12. 

Very  respectfully,  your  obedient  servant, 

£.  D.  Thompson, 

Capt  W.  H.  BiXBY,  Aseietant  Engineer. 

Corpe  of  Engineers,  U,  S.  A, 


1036  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

COMMXRCIAL  STATISTICS. 

When  work  commenced  in  1881  the  sand-banks  which  limit  the  width  of  the  har- 
bor entrance  were  rapidly  wearing  away  (a  sixth  of  a  mile  in  one  year),  and  the  har- 
bor entrance  bar  was  rapidly  shoaling.  The  commerce  is  estimated  to  have  been 
about  the  same  then  as  now. 

No  marked  improvement  in  commerce  or  navigation  was  expected.  The  deterio- 
raxion  has  been  stopped,  and  the  former  good  condition  of  the  harbor  entrance  is  being 
re-established.  The  depth  of  water  on  the  bar  is  now  about  15  feet  at  low  water.  The 
commerce  is  now  about  $1,000,000  per  year. 

The  rates  of  freight  and  insurance  are  estimated  at  from  33  to  50  per  cent,  less  than 
in  IbSl. 

This  harbor,  at  the  eastern  terminus  of  the  Atlantic  and  North  Carolina  Railroad, 
is  the  only  harbor  of  special  importance  between  Chesapeake  Bay  and  Wilmington, 
N.  C.y  a  distance  of  over  ^300  miles.  It  is  especially  valuable  as^^being  the  natural 
outlet  of  Albemarle  and  Pamlico  Sound,  and  of  theinlaud  commerce  of  northern  and 
middle  North  Carolina,  and  as  being  also  a  natural  harbor  of  refuge  for  vessels  over- 
taken on  the  exposed  portion  of  the  Atlantic  coast,  embracing  Capes  Hatteras  and 
Lookout.  If  its  channel  were  properly  marked  by  range-Ugkts,  it  would  be  the  safest 
and  easiest  havbor  to  enter  between  the  Chesapeake  and  Savannah.  Large  numbers 
of  coasting  vessels  from  the  Tar,  Pamlico,  Trent,  Contentnea,  and  Neuse  rivers,  and 
from  Albemarle  and  Pamlico  sounds,  come  by  way  of  the  New  Berne  and  Beaufort 
Canal  or  Core  Sound,  and  pass  through  this  harbor  on  their  way  south  to  Wilming- 
ton, Georgetown,  Charleston,  and  Savannah,  this  harbor  a£fording  them  a  safe  and 
eouvenient  exit  to  the  ocean  and  permitting  them  to  avoid  the  dangers  of  ocean  navi- 
gation outside  Hatteras  and  Lookout.  The  preservation  and  development  of  this 
harbor  is  of  great  importance  to  the  future  of  the  whole  State  of  North  Carolina. 

The  commerce  of  the  harbor  for  the  year  ending  December  30,  1886,  is  reported  at 
follows : 

MOYSMBNT  OF  VESSELS. 


Deaoription. 


San  yeaaela  owned  at  Beanfort.  K.  C 

Steam  veanel  owned  at  Beaafort,  N.C 

Sail  veaaelabailt  at  Beaufort,  N.G 

Ycasels,  increaae  over  laat  year 

Sail  ve&sela  arrived  at  Beaafort,  N  C 

Steam  yesaeln  airriveil  at  Beaufort,  N.  C     

Sail  veasela departed  from  Beaufort.  N.C 

Steam  veaaela  departed  from  Beaaforts  N  C 

Yeaaela  paaaed  tnrough  Core  Sound  and  Becniort  Harbor  Inlet 


No.  of 
veaaela. 


Tonnage. 


97 

1,718 

1 

66 

9 

224 

12 

248 

95 

9,909 

86 

3.071 

87 

8,696 

33 

3,297 

140 

5,600 

NOTB.— The  above  table  doee  not  include  the  amaller  veaaela.  of  which  no  record  ia  kept. 
ber  of  veaaela  paaaing  through  Core  Sound  ia  eatimftted. 


Thennm 


COASTWISE  TRAFFIC. 


Impoxted. 

Exported 

Artidea 

Quantity. 

Valne. 

Artielee. 

Qoantlty. 

Value. 

Fiah barrels. . 

Ice tona.. 

Guano do — 

Lo^ood do  ... 

Salt bnahela.. 

Lumber* feet.. 

Seinea .ponnda.. 

Com bnahela.. 

Coal tona.. 

All  other  mere bandiae 

83,900 

1.250 

700 

150 

3,600 

480.000 

2,200 

16,800 

620 

$70,600 
7,500 
21.000 
2,000  1 
1,080  1 
4,800  1 
1.200 
10,800 
3,700 

150,000 

Fish  scrapa tons.. 

Oil barrels.. 

Rice bnabels.. 

Cotton   balea.. 

1,400 

1,800 

5,500 

2,000 

2,500 

36.000 

4,000 

2,600 

433 

22.000 

65.000 

600,000 

68,000 

350 

1.800 

2.8t>0 

300 

$35,000 

12,600 

3,300 

90.000 

Oysters .ffallona.. 

Do Dunhela.. 

Clama barrela.. 

Fish,  salt^ do 

Fish,  frean tons.. 

Potatoes,  aweet  ...buHlida.. 
Com          « .   do.... 

2,000 
10  800 
10,000 

9,  Mi 
84,600 

6,600 

32,500 

Total  imnorted 

272,680 

Lumber feet.. 

kfttlnnn                          nntnlM^r 

aooo 

6.000 

6,800 
1,000 
1.400 
8.400 
2.400 

Paaaing  through  the  harbor : 
General  merchandiae  . .  tona . . 

600,000 

( 

Naval  atoree barrela. . 

Peanuts bushels.. 

Vegetables barrels.. 

Escallops    gallons.. 

TotJil  exnorts  .... 

273.700 
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INLAND  WATER-WAY  FROM  BEAUFORT  HARBOR  TO  NEW  RIVER,  NORTH 

CAROLINA,  THROUGH  BOGUE  SOUND. 

Bogue  Sound  is  an  open  water-way  lying  between  the  mainland  and 
an  outer  line  of  sand-banks,  extending  frotu  Beaufort  Harbor  24  miles 
westward  to  Bogue  Inlet  and  White  Oak  River,  and  being  prolonged 
by  narrow,  crooked,  tide-water  creeks  17  miles  further  through  salt- 
water marshes  to  New  River,  North  Carolina. 

The  sound  and  marsh  vary  from  1  to  2  miles  in  width,  the  channels 
and  creeks  from  10  to  400  feet  in  width,  and  from  6  inches  to  8  feet  in 
depth,  and  the  rise  of  tide  from  0  to  5  feet  according  to  location  and  pre- 
vaiUng  winds.  This  water-way  forms  a  portion  of  one  of  the  proposed 
routes  of  inland  navigation  from  the  Chesapeake  to  Wilmington.  Prior 
to  govern  mental  improvement  in  1886,  it  possessed  an  18  inches  depth  of 
channel  at  low  water  from  Beaufort  to  the  town  of  Swansborough,  on 
White  Oak  River;  thence  a  3  loot  depth  at  midtide  6  miles  further,  to 
Bear  Inlet  and  Creek ;  thence 9. 6-inch  depth  at  low  water  11  miles  further, 
to  New  River,  whence  boats  of  5  feet  draught  could  proceed  14  miles 
further,  to  the  town  erf  Jacksonville.  (See  report  on  New  River,  North 
Carolina.)  Its  commerce  is  estimated  to  have  then  been  about  $200,000 
per  year,  carried  by  sailboats  of  less  than  2  feet  draught.  Personal  in- 
spection showed  White  Oak  River  basin  to  be  agriculturally  rich  and  ap- 
parently capable  of  adding  $500,000  annual  commerce  to  Bogue  Sound 
as  soon  as  the  latter  is  open  to  3foot  draught  steamers. 

The  examination  and  survey  of  this  water-way  (reported  to  Congress 
in  1885)  recommended  the  establishment  of  a  channel  of  at  least  3  feet 
depth  at  low  water  from  Beaufort  to  Swansborough,  and  estimated  its 
cost  at  $6,000.  This  estimate,  as  stated  therein,  was  based  upon  a  survey 
limited  in  funds  and  time,  and  made  during  very  unfavorable  weather 
and  winds ;  in  consequence  thereof  the  low-water  depths  were  greatly 
overestimated,  and  the  extent  of  dredging  correspondingly  underesti- 
mated. For  these  reasons  the  estimate  for  the  final  cost  of  the  work 
is  now  placed  at  $50,000.  The  aggregate  amount  appropriated  for  this 
project  up  to  June  30, 1887,  is  $10,000. 

Foot  hundred  and  ten  dollars  and  fifty-seven  cents  has  been  spent 
in  all  upon  this  improvement  up  to  June  30,  1887,  in  necessary  sur- 
veys and  preparation  for  dredging.  No  special  improvement  of  com- 
merce is  to  be  expected  until  the  work  is  complete.  The  latest  reliable 
commercial  statistics,  those  of  the  year  ending  December  30,  1886,  are 
herewith  appended. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $410.57 ; 
value  of  United  States  plant,  $4.80. 

After  appropriations  were  voted  for  this  work,  the  dredging  was  con- 
tracted for  (December  27,  1886),  to  be  completed,  with  other  contracts, 
before  January  31, 1888.  From  economical  considerations,  this  dredg- 
ing will  not  be  commenced  until  the  fall  of  1887.  While  awaiting  the 
arrival  of  the  dredge,  the  route  of  the  work  was  carefully  surveyed  and 
preparations  were  made  for  the  commencement  of  dredging. 

Such  work  as  was  done  has  been  vigorously  carried  on  under  the 
immediate  supervision  of  Assistant  Engineer  E.  D.  Thompson,  whose 
report  is  herewith  appended. 

Recommendations  for  future  work  are  as  follows :  That  the  present 
approved  project  be  completed,  so  far  as  to  secure  a  continuous  chan- 
nel of  100  feet  width  and  at  least  3  feet  depth  at  low  water  fh>m  Beau> 
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fort  Harbor  to  Swansboroagh,  White  Oak  Biver,  and  Bogue  Inlet,  at  a 
total  expense  of  f  40,000  in  addition  to  the  funds  available  Jnne  SO, 
1887  ;  this  amount  to  be  appropriated  in  one  sum.  Smaller  yearly  ap- 
propriations will  involve  the  disorganization  and  reorganization  of 
working  parties,  damage  to  unfinished  work,  extra  superintendence,  and 
deterioration  of  plant,  etc.,  and  will  increase  the  cost  of  the  work  by 
from  $2,000  to  $6,000  per  appropriation. 

Further  improvement,  so  as  to  extend  the  navigation  to  New  Biver, 
is  not  recommended  at  present.  The  improvement  once  thoroughly 
finished  should  remain  comparatively  permanent. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  so  as  to  secure  first  a  30-foot,  then  a  60-foot,  and  finally  a  100- 
foot  width,  entirely  through  all  the  present  obstructions. 

This  river  is  in  the  oolleotioD  district  of  Beanfort,  N.  C. 

Money  statement 

Amount  appropriated  by  act  approved  August  5, 1886 $10,000.00 

"   "  di    "       ~      " 


JuJy  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  188 
July  1, 1887,  outstanding  liabilities. 


1373.07 
37.50 


410. 57 


July  1, 1887,  amount  available 9,589.43 


'  Amount  (estimated)  required  for  completion  of  existing  prq|ect 40, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  vear  enmnff  J  aue  30, 1889  40, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  lb66  and  1867. 


Ah$traot  of  propoBaU  for  dredging  in  Bogue  Sound,  North  Carolina,  water^wag  hoiwem 
Bea^ori  Harbor  and  New  Biver,  North  Carolina,  opened  at  12  m.,  November  &,  1886. 

[How  measiired:  In  soows,  and  if  deposited  on  banks,  to  bo  messnred  in  sito.] 


No. 

Names  and  addresses  of  bidders. 

Price  per 
cnbio  yard. 

Remarks. 

1 

2 
8 

Cbas.  H.  Lewis,  Baltimore,  Md 

Blttenhoose  Moore,  Mobile,  Ala . . 
R.  P.  Bowdohi,  Wilmington,  N.  C . . 

Oentt. 

86 

821 
88 

Will  dednet  6  cents  per  cubic  yard  if  awarded 
also  either  New  Biver  or  Harlowe  Creek,  dredc- 
ing,  or  both,  thos  making  a  oombined  bid  of  W 
cents  per  oabio  yard. 

If  awarded  also  New  Biver  and  Harlowe  Creek, 
dredging,  27|  cents  per  cnbio  yard. 

Contract  with  Rittenbouse  Moore. 


REPORT  or  MR.   B.   D.   THOMPSON,   ASSISTANT  ENGINEER. 

United  States  Enqinerr  OrriCE, 

Bea^fort,  N  C,  Julg  13,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  improving  water-way 
between  Beaufort  Harbor  and  New  River,  North  Carolina,  for  the  fiscal  year  ending 
Jane  30,  1887. 

•  •••*•• 

The  contract  for  the  work  was  awarded  December  27,  1886,  to  Rittenbouse  Moore, 
of  the  Mobile  Dredging  Company.  Bv  its  terms  he  U  not  required  to  begin  work 
until  November  1,  1887,  and  consequently  nothing  has  yet  been  done.    This  date  was 
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fixed  in  order  to  allow  him  to  finisli  other  contracts  he  had  entered  into.  During  the 
winter,  detailed  sarveys  were  made  at  both  shoaU,  to  determine  the  final  location  of 
tlM  channel  to  be  dredged,  majw  of  which  were  forwarded  to  you  at  the  time.  The 
only  expenditure  was  on  tnis  acconnt,  and  amounted  to  $243.75. 

COMMERCIAL  STATISTICS. 

The  yalae  of  annual  shipments  from  the  White  Oak  River  is  estimated  at  $200,000. 
Within  a  few  months  large  saw-mills  have  been  erected  at  various  points,  and  the 
miDDfacture  of  lumber  now  promises,  with  the  opening  of  inland  navigation,  to  be- 
i  leading  industry.  Most  of  the  produce  of  the  section  is  sent  to  Beaufort  by  small 
bosts,  bnt  delays  at  Goose  Creek  Shoal  are  common,  and  lead  not  infrequently  to  ex- 
pensive overland  transportation  in  preference.  The  improvement  is  greatly  desired 
Dj  the  x>eople  of  the  section  to  be  benefited,  Bogue  Sound  being  the  only  means  by 
which  they  can  secure  a  market  cheaply. 
The  work  has  been  in  my  charge  since  January  1,  1887. 
Very  respectfully,  your  obedient  servant, 

E.  D.  'teoMPSON, 
Assistant  Engineer, 
Capt.  W.  H.  BncBT, 

Carpe  ofEngineere,  U,  8.  A, 


COMMERCIAL  STATISTICS. 

When  work  oommenced  in  1885,  the  commerce  of  this  water-way  is  estimated  to 
hsve  been  about  $;200,000  per  year.  The  navigation  was  then  restricted  to  boats  of 
lees  than  2  feet  draught. 

No  improvement  is  yet  obtained,  and  none  is  expected  until  the  end  of  the  present 
year's  work. 

White  Oak  River,  the  end  of  the  present  recommended  improvement,  drains  a  rich, 
iiBrtile  country  susceptible  of  considerable  development.  Were  a  3-foot  navigation 
pwsible  at  all  tides  through  Bogue  Sound,  the  present  commerce  may  well  be  ex- 
pected to  increase  to  $.500,000  per  year.  It  is  estimated  that  about  $4,000,000  of  lum- 
ber can  readily  be  cut  at  White  Oak  River  and  sent  to  a  profitable  market  at  Beaufort 
Harbor  as  soon  as  Bogue  Sound  is  opened  to  a  3-foot  navigation. 

The  commerce  for  this  water-way  for  1886  is  estimated  as  follows : 


Articles. 


Orttwi bales. 

l^STtlstOTwa barrels. 

Pn-imts bushels. 

fUi barrels. 


Amoimt 


$100,000 

40,000 

4,000 

75,000 

210,000 


fittideo  large  qnantitieo  of  fresh  fish,  oysters,  etc. 


MS. 


IMPROYEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

New  River,  emptying  directly  into  the  Atlantic  Ocean  between  Beau- 
fort Harbor  and  Wilmington,  N.  C,  has  a  total  length  of  abont  52  miles, 
and  a  drainage  area  of  492  sqnare  miles.  Its  lower  14  miles,  from  its 
month  to  Jacksonville,  forms  a  fine  basin  of  brackish  water  of  from  500 
to  10,000  feet  width  and  of  at  least  5  feet  channel  depth,  with  20,000 
acres  of  oyster  farms,  and  with  rich  agiicultural  surroundings.  When 
placed  under  governmental  improvement  in  1882,  it  had  very  poor  fa- 
ciUiies  for  transporting  its  goods  to  market.    Its  communication  with 
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the  ocean  was  blocked  by  an  oyster- rock  barricade,  through  which  there 
existed  only  a  long  and  very  crooked  channel  of  50  feet  width  aud  3 
feet  depth  at  low  water.  Its  commerce,  limited  to  Nvagons  and  small 
boats,  was  estimated  to  be  about  $400,000  of  goo<ls  per  year. 

The  original  project  of  1882  proposed  for  $40,000  to  secure  a  150-foot 
channel  5  feet  deep  at  low  water  from  the  upper  river  to  the  ocean,  by 
dredging  the  old  channel  to  its  full  size  through  about  7,000  feet  of 
this  oyster-rock  barricade.  No  work  was  done  upon  this  improvement 
up  to  June  30,  1885,  because  the  available  funds  were  regarded  as  too 
small  to  allow  of  their  being  spent  profitably.  At  this  time  (as  soon  as 
possible  after  assuming  f*.harge  in  1884),  the  location  aud  the  surround- 
ings of  the  proposed  work  were  personally  inspected,  and  the  location 
of  the  projected  channel  was  slightly  modified.  This  inspection  showed 
me  the  agricultural  richness  of  the  river  basin,  its  pressing  need  for 
better  transportation  facilities,  and  the  worthiness  of  the  improvement. 

The  present  estimate  (that  of  1885),  $40,000  for  the  final  cost  of  the 
work,  is  the  same  as  that  of  1882,  except  that  it  is  based  npon  a  new 
location  of  the  channel.  The  aggregate  amount  appropriated  for  this- 
project  up  to  June  30,  1887,  is  $20,000. 

Nine  thousand  nine  hundred  and  ninety-two  dollars  and  fonr  cents 
has  been  spent  in  all  upon  this  improvement  up  to  Jnne  30,  1887,  re- 
placing the  long  and  crooked  channel  by  a  short  and  straight  channel 
of  40  feet  bottom  width  and  3.5  feet  depth  at  low  water.  This  new 
channel  gives  great  satisfaction  to  the  neighborhood,  is  already  in  daily 
use  by  the  craft  entering  New  River  from  the  ocean,  and  is  steadily  deep* 
ening  under  the  scour  of  the  river  and  tidal  currents.  The  improve- 
ment is  too  recent  to  show  as  yet  any  marked  increase  in  the  commerce 
of  the  river.  The  latest  reliable  commercial  statistics,  those  for  'the 
year  ending  December  30, 1886,  are  herewith  appended. 

The  river  navigation  is  not  obstructed  by  any  bridges  below  its  pres-^ 
ent  head  at  Jacksonville. 

The  special  work  of  the  year  was  as  follows :  Expenditures,  $181.80. 
Value  of  United  States  plant,  $27.30.  No  work  could  be  done  prior 
to  October  for  want  of  funds. 

After  new  appropriations  were  voted  for  this  work  the  dredging  was 
contracted  for  (December  27, 1886),  to  be  completed  with  other  contracts 
before  January  31, 1888.  The  only  work  of  the  year  has  been  that  of 
minor  surveys  and  office  work.  Actual  dredging  and  work  in  the  field 
will  now  be  postponed  until  cold  weather  renders  the  locality  safe  as 
regards  health. 

The  small  amount  of  work  thus  done  has  been  carried  on  under  the 
immediate  supervision  of  Assistant  Engineer  E.  D.  Thompson,  whose 
report  is  herewith  appended. 

Recommendations  for  future  work  are  as  follows :  That  the  present 
adopted  project  be  completed  so  as  to  secure  a  channel  of  from  100  to 
150  feet  width,  and  5  feet  depth,  at  low  water,  from  the  ocean  up  to  the 
upper  river,  at  a  total  expense  of  $20,000  in  addition  to  the  funds 
available  June  30, 1887,  to  be  appropriated  in  a  single  amount  within 
the  next  year.  Smaller  yearly  appropriations  and  their  consequences, 
the  alternate  disorganization  and  reorganization  of  working  parties, 
damage  to  unfinished  work,  extra  superintendence,  and  deterioration  of 
plant,  will  increase  the  cost  of  the  work  by  about  $2,000  per  appropria- 
tion. Further  improvement,  so  as  to  give  a  channel  of  greater  depth 
or  width,  is  not  recommended  at  present.  This  improvement,  once  thor* 
onghly  completed,  should  be  permanent. 
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This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows : 

Two  thoasand  dollars  to  extend  the  existing  channel  above  the  upper 
mar^h  upward  through  a  few  obstructing  oyster-beds  by  dredging,  and 
$18,000  to  increase  the  dimensions  of  the  above-obtained  channel  to  100 
or  150  feet  width  and  5  feet  depth  at  low  tide  by  dredging. 

This  river  ia  iu  the  oolleotion  district  of  Beaufort,  N.  C. 

Money  statement 

Jnly  1, 1886,  amoant  available $189.76 

Amoont  appropriated  by  act  approved  AugnstS,  1886 10,000.00 

10, 189. 76 

Jaly  1,  1887,  amonot  expended  daring  fiscal  year,  exolnsiye  of  liabilities 
ootstanding  July  1,  1886 181.80 

July  1,  1887,  amonnt available 10, 007.96 

IATioant  (estimated )  required  for  completion  of  ezistinff  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1889    20, 000. 00 
8nbmitted  in  compliance  with  reqairemeuts  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


AUtract  of  propotaU  for  dredging  in  New  Biver,  Ninik  CaroUmif  opened  at  12  m.,  Novem- 
ber 25,  1886. 

[How  me—ered :  If  deposited  on  soowa,  mow  meMnrement ;  if  deposited  on  emhftnkment,  in  sito.  ] 


Va, 

Kamee  and  •ddreeiee  of  bidden. 

Price  per 
oubioyeid. 

I 

3 

3 

Charles  H.  Lewie,  Baltimore,  Md 

Rittenhooae  Moore,  Mobile,  Aim 

B.  P.  Bowdoin,  Wihnington,  K.C 

OmUi, 
88 

28» 
29 

Will  deduct  6  cents  per  cubic  yard  U 
awarded  also  eit  her  Oofcue  Sound  or  Har- 
lowe  Creek  dredging,  or  both,  thus  mak- 
ing a  combined  bid  of  83  cents  per  cubic 
▼Md. 

Ifawarded,  also  Bogne  Sound  and  Harlowe 
Creek  dredging,  &|  cents  per  cubic  yard. 

Contract  with  Rittenhonse  H core. 


rxpobt  of  mb.  b.  d.  thompson,  assistant  bnoinbkr. 

Unitbd  Statbs  Engineer  Office, 

Beaufort,  N.  C,  July  13,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
Kew  River,  North  Carolina,  for  the  fiscal  year  ending  June  30,  1887. 


The  contract  for  the  work  was  awarded  in  December,  1886,  to  Rittenhonse  Moore, 
of  the  Mobile  Dredging  Companj,  its  performance  being  in  abeyance  to  and  con- 
ditional upon  the  completion  of  other  dredgins  contracts  which  he  undertook  at 
the  same  tune.  On  this  account  he  has  not  yet  begun  active  operations,  but  expects 
to  do  so  during  the  coming  fidl  season.  No  surveys  have  been  made  or  expen^^B  U^- 
enrred  by  thia  office  during  the  year. 

8872  ENO  87 66 
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COMKBRCE. 

Before  the  beginning  of  the  improvement  the  money  value  of  the  commerce  of 
this  section  was  placed  at  $400,000,  the  shipments  being  estimated  as  follows : 

Cotton bales..  4,500 

Rice bushels..  35,000 

Com do 50,000 

Pea-nuts do 10,000 

Naval  stores barrels..  100,000 

Fish do....  50,000 

And  large  quantities  of  oysters. 

While  the  trade  in  naval  stores  has  fallen  ofT,  that  in  agricultural  proclucts,  lumber, 
shingles,  oysters,  etc.,  is  stated  to  have  largely  increased,  its  total  annual  value  now 
being  placed  between  $500,000  and  $600,000.  With  this  increase  is  noticed  at  Beau- 
fort a  demand  for  larger  vessels  than  were  formerly  used.  The  figures  given  include 
both  water  and  overland  transportation. 
The  work  has  been  in  my  charge  since  January!,  1887. 
Very  respectfully,  your  ob^ient  servant, 

E.  D.  Thompson, 
Assistant  Engineer, 
Capt.  W.  H.  BiXBY, 

Carps  of  EngineerSf  U,  8,  A, 


COMMERCIAL  STATISTICS. 

When  work  was  commenced  in  1882,  the  commerce  is  estimated  to  have  been  about 
$400,000  per  year,  and  the  navigation  limited  to  such  boats  as  could  use  a  crooked 
channel  50  feet  wide  and  3  feet  deep  between  oyster-rock  shoals.  No  work  was  done 
prior  to  1886  for  want  of  sufficient  funds. 

At  preseut  there  exists  a  good  straight  channel  40  feet  wide  and  3^  feet  deep  at  low 
water.  Although  this  channel  was  not  completed  until  July,  1886,  it  is  already  con- 
stantly and  freely  nsed  by  larger  boats  than  formerly.  Nine  schooners  now  run  reg- 
ularly from  the  head  of  this  river  to  Wilmington,  several  to  Beaufort  and  New  Berne, 
and  one  to  Philadelphia,  carrying  cotton,  corn,  pea-nuts,  rice,  wool,  potatoes,  naval 
stores,  oysters,  etc.  Th^  amount  of  goods  carried  is  estimated  to  have  already  in- 
creased about  15  per  cent.    Insurance  is  seldom  demanded. 

New  River  is  a  fine  stream,  of  about  14  miles  length,  of  from  500  to  10,000  feet  width, 
with  rich  agricultural  surroundings  and  about  20,000  acres  of  oyster  farms.  Its  an- 
nual commerce  would  probably  soon  be  increased  by  $600,000  if  better  transporta- 
tion facilities  were  provided. 

The  commerce  of  this  river  for  the  year  ending  December  30,  1886,  is  estimated  as 
follows : 


Articles. 


CotUm bales. 

Orain  (rice  and  corn) bushels . 

Pea-nuts do  .. 

Kaval  stores barrels. 

Oysters bushels. 

Fish  (salt) barrels. 

Lnmber feet. 

S«tiini  flights tons. 


Quantity.  Amomit 


4.500 

80.000 

18,000 

18,000 

ao.ooo 

."iO.OOO 

1.000,000 

2,000 

$180,000 
00.000 
18,000 
18,000 
00.000 

250,000 
10.000 

100.  OOP 

006^000 


Mg. 
IMPROVEMENT  OF  BLACK  RrSTEB,  NORTH  CAROLINA. 

Black  liiver,  North  Carolina,  a  tributary  of  the  Gape  Fear  Biver,  has 
(with  its  own  main  tributary)  a  total  length  of  abont  175  miles  and  adrain- 
age  area  of  about  1,547  square  miles.  This  stream,  prior  to  governmental 
improvement  in  1886,  possessed  a  moderately  well-cleared  channel  from 
its  mouth  (in  the  Gape  Fear  Biver,  14  miles  above  Wilmington)  22  miles 
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iq)vard8  to  Point  Caswell,  with  2.5  feet  depth  at  low  water,  and  4  feet 
depth  at  high  tide ;  thence  a  roughly  cleared  navigation  48  miles  far- 
ther to  near  Lisbon,  with  2.5  feet  depth  daring  nine  months  per  year, 
ud  with  G  feet  depth  daring  six  months  per  year.  A  steamer  of  2.5- 
foot  draught  was  regularly  running  once  or  twice  per  week  all  the  year  to 
Point  Caswell,  and  nine  months  per  year  to  Clear  Bun,  about  10  miles 
below  Lisbon.  The  commerce  (including  rafted  goods)  is  estimated  to 
have  then  been  $750,000  per  year. 

The  original  recommendation  of  1885,  as  continued  to  date,  proposed 
for  $33,500  to  secure  a  thoroughly  cleared  channel  of  natural  depth  over 
the  70  miles  of  river  irom  its  mouth  u>  near  Lisbon,  and  afterwards  a 
4-foot  channel  at  low  water  below  Point  Caswell.  The  aggregate 
amoaut  appropriated  for  this  project  apto  June  30, 1887,  is  $3,000;  this 
being  accompanied  with  a  proviso  that  all  private  claims  to  the  river 
navigation  should  be  ceded  to  the  United  States  before  the  commence- 
ment of  such  improvement. 

Forty-two  dollars  and  seventy  cents  has  been  spent  in  all  upon  this 
improvement  up  to  June  30, 1887,  in  preparations  for  commencing  work« 
The  latest  reliable  commercial  statistics,  those  for  the  year  enduig  De- 
cember 30, 1886,  are  herewith  appended. 

The  river  is  obstructed  by  seven  bridges  without  draws  above  Point 
Caswell.  These  bridges  allow  at  present  about  14  feet  clear  height 
above  mean  low  water.  These  bridges  will  probably  be  provided  with ' 
draws  at  the  expense  of  local  authorities  as  soon  as  the  river  navigation 
is  much  Improved,  so  that  the  obstruction  is  not  considered  serious  at 
present. 

The  special  work  ot  the  year  is  as  follows :  Expenditures,  $42.70. 
Value  of  United  States  plant,  $4. 

Owing  to  the  variable  nature  of  the  work  and  the  difficulty  of  prop- 
erly' specifying  it  beforehand  and  of  measuring  it  afterwards,  the  work 
was  allowably  done  by  hired  labor  and  the  purchase  of  materials  in 
gpeo  market. 

Certain  office  work  and  correspondence  was  carried  on  during  the 
jear  with  a  view  to  the  required  cession  of  rights  of  way,  and  in  June 
official  notice  was  received  from  the  State  to  the  efifect  that  the  State 
lets  granting  such  claims  to  private  parties  had  been  officially  repealed. 
Work  iu  the  field  will  now  be  commenced  as  soon  as  practicable  and 
advantageous  to  the  Government. 

Recommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accord  with  the  recommendations  of  July^  1885, 
80  as  to  secure,  first,  a  fairly  cleared  natural  channel  over  the  entire 
river  from  its  mouth  up  70  miles  to  near  Lisbon,  then  a  4-foot  channel 
below  Point  Caswell,  and  then  an  improved  channel  through  the  nar- 
rows, at  a  total  expense  of  $30,500  in  addition  to  the  funds  available 
on  June  30, 1887;  this  amount  to  be  appropriated  in  yearly  installments 
of  $20,000  each  until  complete.  Smaller  yearly  appropriations  will  in- 
volve the  alternate  disorganization  and  reorganization  of  working  par- 
ties, damage  to  unfinished  work,  extra  superintendence,  deterioration 
of  plant,  and  will  increase  the  expense  from  $2,000  to  $4,000  per  appro- 
priation. Further  improvement  so  as  to  secure  a  6-foot  depth  of  chan- 
nel below  Point  Caswell  is  not  recommended  at  present. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  ear- 
ned on  approximately  as  follows : 

Eleven  Uioosand  dollars  for  removing  logs,  stumps,  snags,  overhang- 
ing troeSy  etc,  firom  the  bed  and  banks  of  the  entire  river,  and  rounding 
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off  some  of  its  extra  sharp  points  at  bends,  giving  some  preference  to 
that  portion  of  the  river  between  Point  Caswell  and  the  mouth  of  Soath 
Eiver. 

Fonr  thousand  five  hundred  dollars  for  dredging  the  4foot  channel 
below  Point  Caswell. 

Fifteen  thousand  dollars  for  dredging  and  diking  in  the  various  nar- 
rows of  the  upper  river. 

This  riyer  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement 

Amonut  appropriated  by  act  approved  Augost  5, 1886 $3, 000. 00 

Jnly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 42.70 

July  1, 1887,  amount  available 2,957.t>0 

{Amount  (estimated)  required  for  completion  of  existing  project $^10, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

When  work  was  recommended,  in  1885,  for  this  improvement  the  river  was  naviga- 
ble for  narrow  2.5-foot  draught  steamers  aU  the  year  22  miles,  to  Point  C^well,  and 
nine  months  of  the  year  41  miles  further,  to  Clear  Run,  within  7  miles  of  Lisbon,  the 
head  of  the  river.  One  steamer  ran  regularly  over  the  route.  The  commerco  is  esti- 
mated to  have  then  been  about  $750, OCK)  per  year.  *^ 

The  navigation  and  commerce  are  now  about  as  in  1885. 

This  river  is  the  main  and  natural  outlet  of  Sampson  County.  Its  improvement 
will  place  much  good  land  in  good  communication  with  a  market,  and  should  arid 
$500,000  to  its  commerce.  Nothing  has  been  done  by  the  Government  until  June, 
1887,  because  private  claims  to  the  exclusive  navigation  of  the  river  had  not  been 
ceded  to  the  United  States  as  required  by  a  proviso  in  the  recommendations  and  appro- 
priations. 

The  commerce  for  this  river  for  the  year  ending  December  30,  1836,  is  estimated  as 
follows : 


Artioh 


Gotton bales. 

Bosinand  tar barrels. 

Spirits  tarpoi  tine do... 

Timber  ana  lamber feet. 

Prodace 

Betam  freights,  general  merohandiae. tons. 


Qaantity. 


1,000 

100,000 

25,000 

1, 500,  OUO 


Amount 


$50,000 
100.000 
400.000 
150.000 
20.000 
900,000 


1,020,000 


M  lo. 

IMPROVEMENT  OP  THE  CAPE  FEAR  RIVER,  ABOVE,  AT,  AND  BELOW 

WILMINGTON,  NORTH  CAROLINA. 


ABOVE  WILMINGTON. 


The  Gape  Fear  Biver,  above  Wilmington,  has  a  total  length  of  about 
400  miles  and  a  drainage  area  of  7,IG7  square  miles,  of  which  5,620 
square  miles  lie  above  the  mouth  of  the  Black  Eiver,  its  main  tributary. 
At  Fayetteville,  112  miles  above  Wilmington,  and  the  present  head  of 
navigation,  the  river  varies  from  112  feet  brQa4tb)  IQ  inches  average 
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depth,  150  square  feet  cross-section,  1  mile  per  hoar  current,  and  200 
eobic  feet  discharge  per  second  in  extreme  droughts,  up  to  1,400  feet 
breadth,  50  feet  maximum  depth,  7  miles  per  hour  velocity,  and  350,000 
cubic  feet  discharge  per  second  in  high  freshets.  Extreme  low  water 
usually  lasts  from  two  to  four  months  per  year,  and  15-foot  stages  of 
water  at  Fayetteville  are  usually  reached  once  a  month  during  the 
rest  of  the  year.  This  river,  when  placed  under  governmental  improve- 
ment^  in  1881,  was  navigable  during  the  nine  flush-water  months  of 
the  year  from  Wilmington,  112  miles,  upward  to  Fayetteville ;  but  the 
channel  for  the  upper  75  miles  was  badly  obstructed  by  sunken  logs, 
snags,  overhanging  trees,  and  shoals ;  and  for  the  upper  06  miles  it  was 
fill]  of  shoals  on  which  there  was  not  more  than  12  to  14  inches  of  water 
(luring  the  low-water  season.  At  that  time  the  navigation  was  owned 
1»y  private  parties.  Its  commerce  is  estimated  to  have  been  about 
$800,000  of  goods  transported  per  year. 

The  original  project  of  1881-'82,  as  continued  to  date,  proposed  to  buy 
out  the  private  owners  of  the  riverfor$10,Q00;  then  to  clear  out  its  natu- 
ral obstructions  for  $43,125  (including  superintendence) ;  and  to  further 
provide  a  cx>ntinnous  channel  over  its  upper  6Q  miles  by  $6,900  of  dredg- 
ing, ami  by  artificially  contracting  its  water-way  by  jetties  through 
at  least  thirty-two  shoals  (at  a  cost  unstated  in  1881,  but  estimated  by 
tbe  same  |)erson  in  1872  at  $522,71:0),  making  practically  a  total  of  at 
least  $582,145  for  the  final  cost  of  this  improvement.  During  the  year 
1885  tbe  progress  of  the  work  was  examined,  compared  with  the  original 
estimates,  and  new  estimates  made.  It  was  found  that  the  natural  ob- 
gtnietious  were  very  numerous  and  difficult  of  removal,  and  the  cost  of 
their  removal  will  exceed  the  original  estimates.  In  the  last  five  years 
8,419  snags,  2,005  stumx)s,  2,327  logs,  2,205  trees  have  been  removed 
from  the  river-bed,  au<l  8,087  overhanging  trees  cut  from  its  banks ;  but 
as  many  more  remain  to  be  removed.  The  violence  of  the  freshets  has 
provedtoo  much  for  brush,  log,  or  ordinary  plank  jetties,  and  in  my 
opinion  low  stone  jetties  will  prove  the  most  economical  in  the  end.  The 
new  estimates  of  1885  placed  the  final  cost  of  the  work  at  $480,200. 

There  appears  every  probability  that  this  expenditure  will  finally 
give  3  feet  actual  channel  depth  (30  inches  free  draught)  over  the  whole 
river  up  to  Fayetteville  for  eleven  or  twelve  months  per  year,  and  that 
the  commerce  will  be  increased  by  that  time  to  $4,000,0()0  of  goods  per 
year.  The  aggregate  amount  appropriated  for  this  work  up  to  June 
30, 1887,  is  $76,250. 

Sixty-five  thousand  eight  hundred  and  thirty-two  dollars  and  ninety- 
fonr  cents  has  been  spent  in  all  upon  this  improvement  up  to  June  30, 
1887,  giving  a  moderately  well-cleared  channel  over  the  whole  length  of 
hver,  a  moderately  good  continuous  4-foot  channel  during  the  entire 
year  from  Wilmington  44  miles  to  Kelly's  Cove,  thence  a  similar  2-foot 
channel  26  miles  further,  to  £lizabethtown  (a  place  of  considerable  com- 
merce), and  thence  a  similar  1-foot  channel  42  miles  further,  to  Fayette- 
ville, increased  to  5-foot  draught  from  Wilmitigton  to  Fayetteville  dur- 
iug  seven  months  of  the  year.  In  consequence,  three  permanently 
established  steam-boat  lines  have  been  running  over  the  entire  distance 
with  fnll  draught  for  seven  months  each  year,  and  with  lessened  draught 
the  rest  of  the  time.  The  commerce  during  those  years  has  increased 
about  $200,000  per  year,  has  been  further  benefited  from  exemption  from 
tolls,  and  is  now  over  $2,000,000  of  transported  goods  per  year,  show- 
ing that  each  dollar  spent  on  this  improvement  has  been  accompanied 
by  the  development  of  about  $18  of  annual  commerce.    The  latest  re- 
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liable  estimates,  those  for  the  year  ending  December  30, 1886,  are  here- 
with appended. 

The  navigation  of  this  stream  is  not  obstmcted  by  bridges  between 
Wilmington  and  Fayetteville. 

The  special  work  of  the  past  fiscal  year  was  as  follows :  Exx>enditoreSy 
$1,302.13;  value  of  United  States  plant,  $4,790. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

No  work  could  be  done  from  November,  1885,  to  October,  188B,  for 
want  of  funds,  and  work  in  the  field  was  prevented  after  October,  1886, 
by  a  too  high  stage  of  water.  While  awating  the  commencing  of  field- 
work  the  plant  was  cared  for  and  partially  repaired. 

The  Government  steam-launch  has  done  all  the  towing  and  other 
service  of  the  working  parties  upon  the  river  for  the  last  three  years, 
and,  in  my  opinion,  has  well  repaid  all  she  has  cost,  intluding  her  re- 
pairs. She  is  the  only  boat  that  can  run  on  this  river  during  dead  low 
water.  For  economy  and  effectiveness  during  the  next  season's  work 
she  was  this  year  provided  with  a  new  and  larger  boiler  and  twice  as 
powerful  machinery.  ^ 

The  small  amount  of  work  thus  done  has  been  carried  on  uilder  the 
immediate  supervision  of  Assistant  Engineer  Charles  Humphreys. 

The  effect  of  the  2,553  linear  feet  of  jetties  so  for  constructed  has 
been  to  better  the  channel  and  the  river  at  and  near  Fayetteville  and 
at  the  other  worst  places,  and  to  add  one  month  to  the  duration  of  low- 
water  navigation,  now  averaging  nine  and  five-tenths  mouths  per  year. 

Eecommendations  for  future  work  are  as  follows: 

Were  the  commerce  of  the  river  sufficiently  large  to  justify  <he  ex 
penditure  of  such  an  amount,  in  my  opinion  the  proper  method  of  im- 
proving this  river  would  be  by  the  construction  of  suitable  dams  and 
locks  of  32  feet  total  lift,  giving  a  6-foot  navigation  at  all  times  of  the 
year  to  Fayetteville,  at  a  total  cost  of,  approximately,  $1,200,000.  A 
commerce  sufficient  to  justify  such  an  expenditure  cannot  be  expected 
from  this  locality  for  many  years.  In  consequence  the  lockanddam 
navigation  must  be  postponed  for  the  present  and  a  contracted  river 
channel  accepted  as  the  best  under  the  circumstances.  It  is  recom- 
mended, therefore,  that  this  improvement  be  completed  in  accordance 
with  the  present  approved  and  adopted  project,  so  as  to  secure  a  thor- 
oughly cleared  4-foot  channel  from  Wilmington,  70  miles,  to  Elizabeth- 
town  ;  thence  a  similar  3-foot  channel  42  miles  further  to  Fayetteville, 
during  eleven  or  twelve  months  of  the  year,  at  a  total  expense  of  $103,950 
in  addition  to  the  funds  available  June  30, 1887 ;  this  amount  to  be 
appropriated  in  yearly  installments  of  about  $120,000  until  complete. 
Smaller  yearly  appropriations,  involving  the  alternate  disorganization 
and  reorganization  of  working  partie-s,  damage  to  unfinished  work,  de- 
terioration of  plant,  and  extra  superintendence,  will  increase  the  cost  of 
the  work  from  $1,000  to  $4,000  per  appropriation. 

Further  improvement,  so  as  to  extend  the  navigation  above  Fayette- 
ville, or  so  as  to  increase  its  depth  below  Fayetteville,  is  not  recom- 
mended. 

After  this  improvement  is  completed  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  improvement,  as  reganls  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows : 

Six-sevenths  of  each  appropriation  to  increase  the  draught  at  the 
shoalest  and  most  troublesome  i>oints  of  the  river  by  contracting  the 
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river  channel  by  Jetties  at  these  points,  to  be  located  in  accordance  with 
ft  predetermined  systematic  project  for  the  entire  river. 

One-seventh  of  each  appropriation  to  remove  the  most  troublesome 
logs  and  sna^s  in  the  river  channel  and  to  cut  down  and  pull  back  the 
most  troable^ome  leaning  trees  on  the  river  banks. 

This  river  is  in  the  ooUection  district  of  WilmiDgton,  N.  C. 

AT  AND  BELOW  WELMINaTON. 

(For  special  history  of  past  work,  see  page  1004,  Annual  Report  for 
1886.) 

The  Cape  Fear  Biver,  emptying  into  the  Atlantic  Ocean  at  Gape 
Fear,  has,  from  its  mouth  up  to  its  headwaters  in  the  mountains,  a 
total  length  of  about  426  miles  and  a  drainage  area  of  9,115  square 
miles.  The  two  main  branches  of  this  river  meet  at  Wilmington,  bring- 
ing with  them  an  average  fresh-water  discharge  of  14,000  cubic  feet  per 
second.  Below  Wilmington  the  river  is  a  tidal  basin,  with  about  26 
miles  length,  350  square  miles  drainage  area,  37  square  miles  water 
sarface,  3.5  feet  rise  of  tide  (2.5  at  Wilmington,  4.5  at  the  ocean),  and 
aD  average  discharge  during  ebb  of  160,000  cubic  feet  per  second,  the 
ocean  bar  being  2  miles  seaward  of  the  river  mouth.  The  Gape  Fear 
River  below  Wilmington,  when  placed  under  governmental  improve- 
ment in  1829,  had  three  bar  entrances,  with  least  depths  as  follows: 
About  9  feet  at  the  Baldhead  Channel,  9  feet  at  the  Rip  Channel,  and 
10  feet  at  New  Inlet  Channel,  these  bars  being,  respectively,  9,  6,  and 
2  miles  below  the  point  which  was  then  the  bead  of  the  river^s  delta. 
Fron)  the  bead  of  this  delta,  20  miles  up  to  Wilmington,  there  were 
several  shoals  with  a  least  depth  of  7.5  feet  at  low  water. 

The  original  projects  of  1827  to  1847  proposed  to  improve  the  upper 
20  miles  by  dredging  and  by  jetty  contraction  of  the  channel; 
$203,204.59  were  spent  during  this  time  in  increasing  the  depth  upon 
the  shoals  to  9.5  feet  at  low  water,  equal  to  that  at  the  bar  entrances. 

At  or  about  this  time  the  shoi^  at  Fort  Caswell,  opposite  Baldhead 
Point,  was  protected  by  stone  jetties,  under  an  appropriation  for  the 
pn  servation  of  fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the 
main  entrance  by  jetties  at  Baldhead  Point,  and  by  jetty  and  dike  ob- 
structions between  Zeke's  Island  and  Smith's  Island,  near  New  Inlet, 
and  suggested  the  possible  future  necessity  of  closing  New  Inlet ; 
$156,296  26  was  spent  duritig  this  time  upon  these  works,  never  fully 
completed  for  want  of  fands.  The  great  storm  of  1857  almost  com- 
pletely destroyed  the  Zeke's  Island  work,  and  the  storms  of  1871  cut 
through  behind  the  Baldhead  Jetty  (now  termed  the  Woodbury  Jetty), 
leaving  it  about  1,000  feet  out  at  sea. 

The  project  of  1870  proposed  for  $257,000  a  crib-closure  of  the  space 
(4,403  feet  long)  between  Smith's  and  Zeke's  Island  (finished  in  1873) 
to  prevent  further  widening  of  New  Inlet.  The  projects  of  1870  to 
1872  proposal  for  about  $300,000  the  complete  closure  of  New  Inlet 
(begun  in  1875  and  finished  in  1881),  in  oilier  to  deepen  the  water  at 
the  main  (Baldhead)  bar  entrance. 

The  projects  of  1872  to  1883,  as  continued  to  date,  proposed  for  $  160.000 
the  extension  of  the  New  Inlet  Dam  2  miles  further  down  the  stream,  to 
prevent  thefurther  erosion  of  Smith's  Island  at  the  swashes.  The  project 
of  1875,  as  continued  to  date,  proposed  for  $36,000  the  occasional  use  of 
dredging  upon  the  outer  bar  to  assist  the  tidal  currents  in  gradually 
kxializing,  straightening,  deepening,  and  fixing  the  bar  entrances^ 
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(12,000  to  obtain  a  12  foot  depth  at  low  water,  and  $24,000  more  to  ob- 
tain a  14  toot  depth.  The  projects  of  1874  to  1881  for  the  20  miles 
above  New  lulet,  as  continaed  to  date,  proposed  $960,000  to  be  used  in 
dredging  and  m^casional  diking  wherever  necessary  across  shoals,  so  as 
to  secure  for  $247,000  a  12-foot  channel  200  feet  wide,  and  afterward, 
fur  $713,000  more,  a  16foot  channel  270  feet  wide  at  low  water,  over 
tbm  whole  length.  The  aggregate  amount  of  the  original  estimates  for 
the  existing  projects  of  1870  to  date  is  about  $1,713,000.  Unexpected 
engineering  difficulties  (such  as  presented  by  the  excessive  settling  of 
founaatk>ns  at  New  Inlet  Dam,  the  necessity  of  raising  this  dam  a^ve 
high- water  level,  and  the  discovery  of  a  forest  of  submerged  stumps  in 
the  way  of  the  desired  dredged  channels  in  the  river-bed  near  Wilming- 
ton, etc.,  the  necessity  of  a  training-wall  at  Snow's  Marsh  Channel) 
and  inadequate  yearly  appropriations  and  their  consequences  (loss  from 
damage  to  unfinished  work,  care  of  property,  extra  superintendence, 
and  deterioration  of  plant  while  awaiting  funds,  extra  surveys,  etc.), 
all  these  have  added  considerably  to  the  cost  of  the  work.  For  all  these 
reasons,  the  estimates  for  the  final  cost  of  the  work  were  raised  in  1886 
to  $2,110,000,  and  now  (1887)  to  $2,125,000.  The  aggregate  amount  ap- 
])ropriated  for  the  existing  projects  of  1870  to  1882,  up  to  Jnne  30, 1887, 
is  $1,860,000. 

One  million  seven  hundred  and  seventy-three  thousand  nine  hundred 
and  forty-six  dollars  and  twenty-five  cents  have  been  spent  in  all  up 
to  June  30, 1887,  upon  the  proposed  improvements  of  1870  to  1882,  with 
great  success,  obtaining  a  13.5  to  14  feet  least  depth  of  water  at  the 
main  bar  entrance,  and  completinga  channel  of  16  feetdepth  and  at  least 
111  feet  width,  28  miles  further,  to  Wilmington  This  depth,  combined 
with  the  average  rise  of  tide  of  4.5  feet  at  the  bar  and  2.5  at  Wilming- 
ton, is  such  that,  at  present,  vessels  loaded  to  16  feet  draught  can  readily 
go  from  Wilmington  to  the  ocean  in  a  single  tide  any  day  of  the  year. 

The  total  commerce,  exjwrts  and  imports,  foreign  and  coastwise,  has 
increased  from  about  $13,400,000  of  transported  goods  in  1870  up  to 
about  $15,000,000  in  1886,  and  its  foreign  exports  alone,  from  $1,500,000 
in  1871  to  about  $6,000,000  in  1880,  showing  that  each  dollsir  spent  on 
this  improvement  has  alread}'  been  accompanied  by  the  development  of 
about  $2.40  of  annual  foreign  commerce,  although  the  last  increase  of 
2  feet  in  draught  in  the  river-channel  is  too  recent  to  have  produced  its 
natural  effect  on  such  <levelopment. 

The  latest  reliable  commercial  statistics,  those  of  the  year  ending  De- 
cember 30,  1886,  are  herewith  appended. 

The  navigation  of  this  river  below  Wilmington  is  not  obstructed  by 
bridges  of  any  sort. 

The  si>ecial  work  of  the  past  fiscal  year  was  as  follows :  Expenditures, 
$76,J54.51 ;  value  of  United  States  plant,  $23,840.  One  United  States 
steam-tug,  one  United  States  steam  suction -dredge,  and  fourteen  scows 
have  been  in  use  during  a  portion  of  the  year.  All  work  of  dredging  and 
diking  was  suspended  from  February,  1886,  to  October,  1886,  for  want 
of  funds. 

After  new  appropriations  became  available,  contracts  were  made  as 
follows;  With  William  A.  Martin,  November  30,  1886,  for  stone,  to  be 
completed  October  30,  1887;  with  Fowler  &  Morrison,  January  18,  for 
coal,  to  be  completed  December  1, 1887 ;  with  W.  M.  Hawkins,  January 
18,  for  wood,  to  be  completed  December  1,  1887;  with  Mr.  Rittenhouse 
Moore,  January  19, 1887,  for  dredging,  to  be  completed  October  1,  1887; 
and  with  Atlas  Dredging  Company,  January  19,  1887,  for  dredging,  to 
be  completed  October  1,  1887. 
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Other  work  (mclading  the  placing  of  stone)  for  economy  and  advantage 
to  the  United  States  was  allowably  done  by  hired  labor  and  purchase 
of  materials  in  open  market 

At  the  Shoals. — From  February  to  June,  1887,  under  the  above  con- 
tracts, the  work  of  dredging  was  carried  on  at  the  Wilmington,  Bruns- 
wick Kiver,  Big  Island,  and  Lilliput  Shoals,  and  Snow's  Marsh  Chan- 
nel. Three  hundred  and  thirty-two  thousand  one  hundred  and  twelve 
cubic  yards  of  sand  and  mud,  146  large  stumps,  and  5  logs  were  re- 
moved from  the  river-bed  so  as  to  complete  a  channel  through  all  of 
^ese  shoals  and  marsh  about  6  miles  long,  at  least  16  feet  deep  at  Idw 
water,  except  at  Snow's  Marsh,  111  feet  wide  everywhere.  By  Decem- 
ber, 1887,  this  channel  will  be  of  full  depth  everywhere,  and  will  have 
been  widened  to  185  feet  everywhere  and  220  feet  at  the  bends.  The 
several  reaches  of  this  channel  are  all  marked  by  means  of  high  guide 
|Hles  driven  in  the  river  and  large  range-targets  erected  on  the  neigh- 
boring shore.  ' 

At  the  Dike. — From  December  to  June  11,630  tons  of  stone  were  re- 
ceived at  Wilmington,  towed  to  place  by  the  United  States  tug,  and 
placed  in  position  upon  the  dike  extending  southward  from  Zeke's 
l8laud,  thus  raising  the  dike  everywhere  to  ordinary  high-water  level 
and  making  it  of  nearly  uniform  strength  throughout. 

The  dike  still  needs  more  stone,  and  needs  to  have  its  top  courses 
carefully  arranged  as  a  smooth  facing. 

On  the  Bar. — Between  March  and  June,  and  by  the  United  States 
steamer  and  suction-dredge,  10,125  cubic  yards  of  sand  were  removed 
from  tb^  newly-projected  bar  entrance  of  Baldhead  Channel,  at  an  ex- 
pense of  about  12  cents  per  cubic  yard  actually  lifted  into  the  sand-bins 
of  the  dredge.  The  action  of  the  dredge  is,  however,  to  stir  up  and 
expose  to  the  action  of  the  ebb  and  flood  currents  a  large  amount  of 
sand  which  is  not  lifted  into  her  bins.  At  certain  times  when  rough 
water  prevented  her  from  working  at  the  bar,  the  dredge  was  kept  at 
at  work  in  the  lower  portion  of  Snow's  Marsh  Channel,  where  her  time 
and  labor  could  be  utilized,  the  amount  of  work  there  done  having 
been  included  in  the  amounts  already  reported  as  dredged  at  the  shoals. 

In  the  River. — From  December  to  June  minor  surveys  were  made  of 
various  parts  of  the  river  to  determine  the  condition  of  its  shoals,  at 
each  of  the  various  places  where  channels  have  been  dredged,  and  at 
the  bar  enti-ances. 

At  all  places,  except  Snow's  Marsh,  these  surveys  show  so  slight  a 
shoaling  in  the  various  dredged  channels  as  to  incbcate  that  the  river 
currents  will  be  able  of  themselves  to  maintain  the  present  channels  at 
the  depths  as  now  dredged. 

At  Snow's  Marsh  the  survey  shows  a  tendency  of  the  river  and  ocean 
currents  to  cut  across  and  through  the  shoal  between  the  Snow's  Marsh 
Channel  and  the  old  Horseshoe  Channel.  » 

At  the  main  ^Baldhead)  bar  entrance,  the  survey  shows  the  same  de- 
cided t<  ndeucy  of  the  ebb  current  to  cut  a  deep  channel  from  Baldhead 
Point  straight  to  the  ocean  along  the  line  of  the  present  dredging. 
Here  the  bar  has  already  deepened  to  12^  feet  least  depth,  and  is  now 
only  200  feet  long  between  the  13-foot  curves,  650  feet  long  at  14  feet 
depth,  and  only  1,400  feet  long  at  18  feet  depth.  The  dredging  now  in 
progress  may  result  this  year  in  a  straight  14  to  16  foot  permanent 
channel  direct  to  the  ocean  along  this  line.  The  existing  old  channel 
of  Vi^  to  14  feet  least  depth  at  mean  low  water  is  at  the  same  time  in 
as  good  condition  as  last  year,  as  it  now  has  as  much  as  350  feet  width, 
and  makes  but  two  courses  from  Baldhead  Point  to  the  sea. 
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Upon  the  varioas  beaches  around  Smith's  Island  and  the  river's  mouth 
the  gradual  changes  of  the  past  year  show  favorable  results  almost 
everywhere,  as  follows:  Federal  Point,  Caroline  Shoal,  and  Zeke's 
Island  considerably  increased  in  extent ;  New  Inlet  rapidly  shoaling 
and  now  almost  closed ;  the  ^^  Swashes  "  continuing  to  close  upon  each 
other  and  npon  the  neighboring  parts  of  Smith's  Island,  so  as  to 
strengthen  themselves  and  re-form  about  1,000  feet  to  the  westward  of 
the  former  ocean-beach  line,  thus  tending  to  form  a  solid  and  continuous 
breakwater  between  the  ocean  and  the  new  dike ;  Baldhead  Point  com- 
mencing to  re-form  its  former  shore-line  out  to  the  old  Woodbury 
Jetty ;  Baldhead  Point  Hook  lengthened  and  broadened  and  its  inner 
basin  shoaling,  and  Oak  Island  and  its  channel  hardly  changed. 

A  large  and  expensive  plant  of  steam-boats,  holster,  scows,  and  wharf 
had  been  cared  for  during  the  suspension  of  work  as  well  as  possible 
when  such  a  plant  is  not  in  use,  but  the  damage  from  unavoidable  rot, 
rust,  and  general  decay,  due  to  the  lack  of  appropriations  for  active 
work,  required  special  repairs  to  the  extent  of  over  $5,000.  These  re- 
pairs were  made  early  in  the  year  and  as  soon  as  the  new  appropriations 
were  available. 

All  the  above  work  has  been  thoroughly  and  vigorously  carried  on 
under  the  immediate  superintendence  of  Assistant  Engineer  Henry 
Bacon,  who^e  full  report  is  appended. 

Becommendations  for  future  work  are  as  follows :  That  the  above 
improvements  be  carried  on  as  originally  projected,  by  completing  the 
unHnished  dike  south  of  Zeke's  Island,  so  as  to  thoroughly  secure  Smith's 
Island  from  further  erosion  by  the  ocean ;  and  by  widening  anddeepen- 
ing  the  existing  river  channels  to  their  full  dimensions  of  270  feet  width 
and  16  feet  least  depth  at  low  water;  and  by  further  protecting  them 
against  subsequent  deterioration  by  submerged  stone  dikes  where  neces- 
sary, and  by  straightening,  deepening,  and  fixing  the  bar  entrance,  at 
a  total  expense  of  $265,000,  in  addition  to  the  ftinds  available  June  30, 
1887,  this  whole  amount  to  be  appropriated  in  one  sum  during  the  next 
fiscal  year.  Smaller  yearly  appropriations,  involving  the  alternate  dis- 
organization and  reorganization  of  working  parties,  damage  to  un- 
finished work,  deterioration  of  plant,  and  extra  superintendence  will 
increase  the  cost  of  the  work  by  from  $6,000  to  $20,000  per  appropria- 
tion. So  far  as  can  be  seen  at  present,  the  above  will  complete  all  ex- 
isting projects  for  this  improvement. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $5,00()  to  $15,000  per  year  for  a  few  years,  but  the  improvement 
should  be  fairly  permanent. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  carried 
on  approximately  as  follows  (prices,  including  superintendence  and  con- 
tingencies) : 

Five  thousand  dollars  for  the  thorough  repair  of  suction-dredge, 
steam-tag,  scows,  and  other  plant. 

Fourteen  thoasand  four  hundred  dollars  for  the  operation  of  the 
suction-dredge  twelve  months  upon  the  main  bar  entrance. 

Fifteen  thousand  six  hundred  dollars  for  the  completion  of  the  dike 
extending  from  Zeke's  Island  southward  to  Smith's  Island. 

One  hundred  and  twenty- two  thousand  dollars  for  increasing  the 
present  narrow  16-foot  depth  dredged  channels  to  their  full  proposed 
width  of  270  feet. 

One  hundred  and  eight  thousand  dollars  at  Snow's  Marsh,  to  perma- 
nently secure  the  present  depth  at  this  point,  either  by  a  dike  to  pro- 
tect its  ea&tem  bank  from  wearing  down  or  by  suitable  dredging. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 
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Maney  statevient. 

CAPE  FKAR   IIIVKU,   NORTH   CAUOUNA,   ABOVr:  WILMINGTON. 

Jalyl,  18*,  AHMMiDt  »vftiJftW« 1 |469. 19 

Amoaot  appropriated  by  act  approved  August  r>,  18bG 11, 250. 00 

II.  719. 19 
Jnly  1,  1887,  amount  exiiended  diiriug  liscal  year,  oxclusivo  of 

liabilities  onUtandiDg  July  1,  1886 $1,204.39 

July  1,  1887,  oatstauding  liabilitieti 97.74 

1,302.13 

Jnly  1,  1887,  amount  available 10,417.06 

fAmoafit  fe«timated )  required  for  completion  of  citistinic  project 403, 950. 00 
Amount  Uiat  can  beprotitably  expendeil  in  fiscal  year  ending  June  30, 1889  120, 000. 00 
Sobmtttetl  in  compliance  witb  leqQtrements  of  sections  2  of  river  and 
barbor  aeto  of  1866  and  1867. 

CAPS  rXAB  BIVXR,  NORTH  CAROLINA,  BSLOW  WIUOKOTDH. 

Jidy  1, 1886,  amonnt  available |4,80a26 

Amount  appropriated  by  act  appix>ved  August  5, 1886 157, 500. 00 

162,306.26 
Jnly  1,  1887,  amount  expended  during  fisei^  7«ar»  exclusive  of 

liabUities  ontstanding  July  1,  1886 160,161.23 

Jnly  1,  1887,  outstanding  liabiUtiee 16,093.28 

76,254.51 

Jalyl,  1887,  amount  available 86,053.75 

(Amount  (estimated)  required  for  completion  of  existing  project 265, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889  265, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Jitlraei  of  pr^pomU  far  fwmiikhig  a  •Miia  Mlerfor  improving  (Uipe  Femr  Bivetf  Xarih 
CaroUmay  from  WilnUngUm  to  Fagetievillef  opened  at  12  m.,  Jume  30, 1886. 


No. 

Vame  nnd  iiddress  of  bidder. 

Price  de« 
livered  in 
Wilming- 
ton, K.C. 

Bemnrki. 

1 

H.  A.  lUmtay  A  Son,  Baltimore,  Md.  •! 

1600 
1.250 
2,400 

A  boiler  to  evaporate  100  gallons  of  water 

per  hour  into  dry  steam. 
A  boiler  to  evaoorate  240  gallons  of  water 

per  boar  into  ary  steam, 
A  boiler  to  evaporate  400  gallons  of  water 

per  hour  into  ory  steam. 

Rejected ;  price  too  high. 
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Abstract  of  proposals  for  dredging  in  Cape  Fear  BiveTf  Xorth  CaroUnay  opened  11  a.  m., 

November  9,  1686. 

[Soow  meMoreineiit.] 


No. 

1 
2 
3 


5 
8 

7 

8 

9 


Names  and  addreues  of  bidden. 


Ro08  &  Sanford,  Jersey  City,  N.  J. . 
Frank  C.  Somers,  Philadelphia,  Pa. 
W.  H.  W.  Morris,  New  York,  N.  T  . 


American  Dredging  Compaiiy,  Philadel* 

phia,  Pa. 
Oeorge  C.  Fobes  Sc  Co.,  Baltimore,  Md  . . . 
Bittenhonse  Moore,  Mobile,  Ala 


National  Dredging  Company,  Wilmington, 

Del. 
Baltimore  Dredging  Company,  Baltimore, 

Md. 
Morris  Sc  Camings  Dredging  Company, 


New  York 


amingi 
,  N.  Y. 


Price  per 
onbio  yard. 


OmUs. 
IS.  2 

15.9 

14.9 

154 
18 

151 


Remarks. 


Statement  as  to  manner  of  measarement 

filed  after  onening  of  second  bid. 
Begin  work  Dec.  25, 1886,  and  complete 

hj  Sept.  30, 1887. 
Begin  work  in  thirty  days  and  employ 

two  or  more  dredges  of  1,000  cubic 

yards  capacity  per  day. 
B^gin  Feb.  25. 1887,  and  ^Jiish  Oct.  1, 1887. 

Begin  Jan.  1, 1887.  and  finish  Oct  1, 1887. 

Begin  work  on  notice  of  approval  of 
contract  and  finish  Oct  1, 1887. 

Begin  work  within  sixty  days  aod  com- 
plete same  according  to  specificationn. 

Begin  work  Feb.  1, 1887,  and  finish  Oct  1, 
1887. 

Statement  as  to  manner  of  measarement 
filed  as  bid  was  reached. 


Rejected;  price  too  high. 


Abstract  of  proposals  for  furnishing  20,000  tons  of  stone  for  improving  Cape  Fear  Biver, 

North  Carolina,  opened  12  m,,  November  9,  1886. 


Na 

Names  and  addresses  of  bidders. 

Price  per 
ton. 

Remarks. 

1 

"W  H.  Tmmp.  Philwl^^lpbi^  P^ 

$2.23 

2.161 

L9i 

C     1.80 
\     1.82 
L52i 

DeliTered  at  upper  end  of  Smithrille  Har- 
bor. 

Delivered  at  upper  end  of  Smith  ville  Har- 
bor. 

Delivered  at  Wilmington,  N.  C,  or  within 
15  miles  thereof. 

DeliTered  at  Zeke's  Island. 

Delivered  at  Wilmington. 

Delivered  within  the  corporate  limits  of 
Wilmington,  N.  C. 

2 
3 

William  F.  Haigh,  New  York,  N.  Y 

B.  G.  Bailey.  New  York,  N.  Y 

4 
6 

George  Z.  French,  Rooky  Point,  N.  C 

William  A.  Martin,  Wilmington,  N.  C 

Contract  with  William  A.  Martin. 


Abstract  of  proposals  for  dredging  in  Cape  Fear  Biver,  North  Carolina,  opened  January 

4,1887. 

[How  measured:  In  aoows.] 


No. 

Names  and  addresses  of  bidders. 

Price  per 
cubic  yard. 

Na 

6 
6 

7 

Names  and  addresses  of  bidders. 

Prioe  per 
cubic  yard. 

1 
2 
3 

4 

P.  Sanford  Boss,  Jersey  City,  N. 

George  C.  Fobes  Sc  Co.,  Balti- 
more, Md. 

Morris  &  Camings  Dredeing 
Coropaoy.  New  York,  N.  Y. 

American  Dredging  Company, 
Philadelphia,  Pa. 

OenU. 
11.9 

14 

13 

101 

Bittenhonse  Moore,  Mobile,  Ala 
National   Dredging    Company, 

WQmfngton,  DeL 
Atlas  Dredging  Company,  Wil- 

mington,  Det 

GmCr. 
9 

10* 

9 

Contract  with  Atlas  Dredging  Company  for  one-half  and  Rittenhouae  Moore  for  the 
other  halfl 
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AU^rnct  of  propotala  far  furnUhing  coal  and  wood  for  improving  Cape  Fear  River,  North 

Carolina,  opened  at  12  m.  January  6,  1887. 


Ifo. 

Vames  and  addresses  of  bidders. 

Price. 

Remarks. 

1 

3 

W.  M.  Hankins,  Wilmington,  N.  C 

Fowler  A,  Morrison,  WiAnington.  N.  G . .  < 

No  bid  for  coal; 

$8  per  oord 

for  wood. 
$4.38  per  ton 

for  coal. 
$3.75  per  ton 

forooaL 
$3.20  per  oord 

for  wood. 

Under  paragraph  2  of  spocifloations. 
Under  paragraph  7  of  speciflcations. 
Under  paragraph  4  of  speciflcations. 

Contract  with  W.  M.  Hankias  for  wood. 
Contract  with  Fowler  &  Morrison  for  coal. 


bjcport  of  mr.  h.  bacon,  assistant  enoinebr. 

United  States  Engineer  Office, 

Wilmington^  N.  C,  July  15,  1887. 

Captain  :  I  have  the  honor  to  sahmit  the  following  report  of  operations  for  the 
improvement  of  Cape  Fear  River,  North  Carolina,  from  the  ocean  to  Wilmington, 
dorin^  the  year  ending  June  30,  1887. 

Active  operations  had  heen  snspended  for  the  want  of  avaihible  fands  for  seven 
months  previous  to  the  appropriation  by  Congress,  August  5,  1886,  of  $157,500. 

The  required  and  necessary  formalities  as  to  projects  and  advertising  and  letting 
the  work  by  contract  and  giving  contractors  proper  time  for  preparation  consumed 
more  than  live  mouths  more;  thus  the  active  work  of  the  fiscal  year  has  been  done 
daring  the  last  six  months,  and  mostly  during  five  months. 

The  operations  have  consisted  chiefly  of  d^ging  by  contract,  and  the  delivery  of 
Btone  by  contract  on  Grovemment  scows  at  Wilmington ;  towing  the  same  to  the  new 
dam  by  Governmeut  steamers  and  placing  it  ^  the  work  by  hired  labor,  and  the  i-e- 
psirs  and  openilion  of  the  suction  dredge. 

The  work  done  has  been  in  continuation  of  the  projects  of  1872  to  1883,  which  in- 
cludes the  construction  of  the  long  dam  or  training-wall  extending  more  tuan  2  miles 
from  Zeke's  Island  to  the  marsh,  as  a  defense  against  the  swashes  across  Smithes 
Island,  and  dredging  wherever  needed  to  give  270  feet  wid4h  and  16  feet  depth  at 
mean  low  water  from  the  deep  water  of  the  harbor  of  SmiQiville  (now  Southport) 
to  Wilmington,  and  whatever  diking  may  be  necessary  to  secure  the  maintenance  of 
the  channel,  and  the  dredging  at  the  entrance  on  the  Baldhead  Channel. 

To  this  has  been  added,  by  Congressional  sanction,  the  deepening  of  the  channel  at 
or  iu  front  of  Wilmington. 

Proposals  for  stene  and  dredging  were  advertised  for  and  opened  November  9, 1886. 
The  contract  for  stone  was  awarded  to  Mr.  William  A.  Martin,  at  $1.52^  per  ton  of 
2240  pounds.  The  lowest  bid  for  dredging  was  14.9  cents  per  cubic  yard.  The  price 
was  too  high,  and  there  were  strong  indications  of  a  combination  among  contractors 
to  put  up  the  price,  and  all  the  bids  were  therefore  rejected. 

The  dredging  was  again  advertised,  and  bids  opened  January  4, 1887,  and  the  lowest 
bid  was  9  cents  per  yard,  and  two  bidders  at  that  price,  and  neither  willing  to  give 
way.  The  work  was  divided  by  mutual  agreement  between  these  two  lowest  bidders, 
vix :  The  Atlas  Dredging  Company  and  Mr.  Bittenhouse  Moore,  and  work  was  begun 
by  the  latter  February  5,  and  the  former  March  2,  1887. 

The  following  are  the  amounts  of  work  done  each  month : 


Month. 


February.. 
MsTch 

p.— 

Jose 

Total 


Cubic  y*rd«  of  dredgiiig. 


&  Moore. 


33,201 
61.060 
27,810 
41, 717 
33,250 


187,043 


AtlMl>redK- 

ingCom- 

ptty. 


23,0(0 
23,419 
42,033 
45, 448 


Total 


33,201 
74.066 
51, 2.^8 
84,050 
78.606 


134,810 


821,863 


Atlaa  Dredging  Company. 


Cypress 
stamps. 


22 
23 
54 
37 


136 


Other 
stumps. 


6 
2 

9 


10 


Logs. 


2 
8 
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The  large  atampA  and  loga  were  to  be  paid  for  at  coatract  ralea  by  the  temui  of  iho 
contcaot ;  large  oypreaa  or  elm  atampa  at  $40  eaoh ;  other  atnmpa  at  $10,  and  logs 
at$2d. 

Mr.  Moore'a  work  baa  been  on  the  lower  reach  of  the  Ullipnt  Shoal  the  Branawiek 
Shoal,  and  tbe  work  at  Wilmington. 

The  work  of  the  Atlas  Coinpuny  ia  on  the  Log'a  and  Big  laland  Shoal  and  on  the 
npper  reach  of  the  Lillipnt  Shoal. 

So  far  all  the  stampa  and  loga  have  been  taken  fh>m  the  Log'a  and  Big  laland  Shoal 
by  the  Atlaa  Company.  They  have  all  been  removed  by  digging  aroand  them  and 
hoiating  them  with  the  ordinary  clam-ahell  bucket.  In  no  inatance  haa  dynamite 
been  uaed.  » 

The  state  of  the  different  channela  at  the  end  of  the  year  ia  aa  followa :  A  channel 
of  185  feet  width  haa  been  dredged  acroaa  the  ahoal  in  front  of  Wilmington,  and  tbe 
detached  ahoal  just  below  tho  cuanuel  haa  been  removed,  all  to  the  depth  of  16  feet 
at  mean  low  water.  Two  additional  cuta  of  37  feet  each  have  been  made  on  tho 
lower  half  of  theBrnnawick  Rivor  Shoal,  makingtho  width  there  185  feet.  Thefir&tcat 
on  the  upper  half  ia  begun,  and  both  will  be  iiniahed  during  July^  making  the  width 
throughout  the  ahoal  185  feet,  and  depth  16  feet  at  low  water,  moreaainff  in  width 
from  ill  feet.  Ac  the  Lo^a  and  Big  laland  Shoal  one  additional  cnt  haa  been  made 
throughout,  making  the  width  185  feet,  and  at  the  upper  angle  an  additional  cut  haa 
been  made  of  400  feet  length,  giving  a  width  of  822  feet. 

At  the  Lilliput  Shoal  two  additional  cuta  have  been  completed  on  the  lower  reach, 
making  the  whole  width  185  feet. 

On  the  npper  roach  one  additional  cnt  ia  completed,  giving  a  width  of  148  feet,  and 
a  further  widening  to  185  feet  ia  in  progreaa  for  a  diatance  of  1,600  feet  above  the 
angle. 

The  following  are  the  amounta  of  work  done  on  each  of  the  four  ahoala  undrr  tbe 
preaent  project : 


KMBe  of  shoal. 


Wlliafagtnn 

Brans  wTok  River. . . 
Logs  and  Big  Island 
LiUipnt , 

Totals 


Drodginic 

nndor  con> 

tract  ia 

progress. 


78,748 

34,798 

106,743 

106,566 


821,863 


DrodgiBg 

nndor 

former  con- 

trset. 


M.864 

196,128 
238,273 


Total. 


78,748 
134.062 
304.870 
844,838 


61&,665  I      867,618 


The  total  numbera  of  large  atumpa  and  loga  removed  in  both  eontraota  are  aa  fol- 
Iowa :  The  large  atumpa  and  loga  removed  on  former  contract,  at  $40  each,  were  379 
and  10,  reapectivoly,  of  which  /5  wrre  from  the  Brnnawick  Shoal,  312  from  tbe  Log'a 
and  Big  laland  Shoa^  and  2  fi-om  Lilliput  Shoal,  making  the  total  number  of  large 
atumpa  G^,  and  loga  15. 

The  lengt.ha  of  the  aeveral  channela  which  have  been  dredged  under  the  preaent 
project  of  1881  for  making  16  feet  depth  at  mean  low  water  aud  270  feet  width  frou 
the  deep  water  at  Soathport  (Smithville)  Harbor  to  Wilmington  are  aa  followa : 


Name  of  ohannol  or  shoal. 


8now*s  Msrsh  Channol . . . . 

lUdaightBhoal.. 

LiUiput  Shoal 

Logs  and  Big  Island  Shoal 


Lensthof 

olMuinol 

in  feet 


12,800 
7,400 

11,000 
8,600 


Nsme  of  cbaunel  or  sbosL 


Branswiok  Rtver  Shoal 
Wilmington  Bhoal 

Total 


Length  of 
chsnael 
in  feet. 


6,010 
2,100 


46^800 


Nearly  9  milea. 

The  two  former  were  finiahed  to  the  width  and  depth  in  1883. 

The  amount  of  dredging  done  on  all  the  ahoala  ainoe  the  oommeneement  of  the 
preaenfc  project,  in  1881,  ia  2,199,197  cubic  yards. 

Dredging  to  the  amount  of  372,271  cubic  yarda  was  done  on  the  Snow'a  Marsh  Chan- 
nel from  September,  1874,  to  May,  1876,  firat  to  make  a  ohannel  9  feet  an4  then  19 
feet  deep  at  low  water  and  200  feet  in  width,  thus  making  the  total  amount  of 
dredging  2,571,468  cubic  yards. 
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8b  TMy  niAterial  deterioration  hAB  ooearred  in  the  dredged  channels,  exeepting  in 
the  Snow's  Hareh  Channel.  This  was  oheerved  from  the  first  en  a  considerable  por- 
tiofi  of  the  npper  reach  (above  the  marsh),  where  the  tidal  currents  cross  it,  both  at 
ebh  and  flood,  at  a  slight  angle ;  the  material  on  both  sides  being  a  very  soft  mnd, 
■ixed  irith  some  sand.  Shoaling  has  also  ooonrred  at  another  point,  directly  oppo-  ^ 
«te  the  main  opening  between  the  liMsh  Islands,  known  as  the  thoroughfare,  through 
which  the  tidal  basin  in  the  rear  of  the  marsh  is  to  a  considerable  extent  tilled  and 
^ptied.  Here  the  shoaling  is  mostly  sand,  which  is  probably  carried  along  by  the 
tkial  durent  and  deposited  at  this  place  by  the  sudden  slacking  of  the  current, 
eaosed  by  the  flow  tnroogh  the  thoroughfare,  which  towards  the  last  of  the  main 
fleod  ia  ebb,  and  the  last  ox  the  main  ebb  is  flood. 

The  remedy  for  this  would  be  the  stopping  of  the  thoroughfare,  which  would  re- 
quire about  ;5,000tons  of  stone  riprap. 

The  ahoaliug  of  Snow's  Marsh  Channel  was  repaired  to  some  extent,  from  October 
^  to  December  90,  1865,  by  dredging  two  deep  cuts  through  the  central  portion  to  a 
dq>th  of  18  feet  and  a  width  of  74  feet  over  a  distance  of  about  6,400  feet.  The 
amount  of  material  removed  was  111,709  cubic  yards,  and  fully  that  amount  of 
diedmn^  will  be  required  to  restore  the  channel  to  as  good  a  condition  as  at  the 
oompletioD  of  the  repairs. 

There  are  two  remedies  for  this  deterioration ;  and  one  of  them,  the  construction  of 
a  trainiDg-  wall  on  the  easterly  side  of  the  upper  reach,  extending  from  the  high  shoal 
opposite  the  upper  end  of  the  marsh  to  deep  water  above,  a  distance  of  about  6,;S0O 
feet,  and  the  closure  of  the  thorough£ftre  has  been  recommended  in  previous  reports. 
A  seooud  remedy  is  now  suggested,  that  of  abandoning  the  upper  reach  of  the  chan- 
nel, and  allowing  the  currents  to  take  their  present  natural  course  through  the  Five 
Fatbooi  Hole,  and  connecting  the  pocket  below  with  the  lower  end  of  the  Snow's 
Marsh  Channel. 

A  cart^fnl  survey  of  the  whole  locality  has  lately  been  made  and  the  map  is  pre- 
soited  herewith,  showing  the  location  of  the  proposed  channel.  The  lengtn  of  the 
route  now  proposed  is  not  more  than  700  feet  greater  than  that  of  the  present  dredged 
channel  in  a  total  length  of  4  miles,  and  its  courses  quite  as  favorable  for  navigation. 

A  comparison  with  previoos  surveys  shows  that  nature  is  taking  the  initiative  in 
making  this  channel.  Two  passages  across  the  Horseshoe  Shoal  (referred  to  in  the 
last  report)  are  in  the  general  direction  of  the  proposed  channel,  and  during  the  last 
year  they  have  widened  and  their  tendency  is  to  come  nearer  into  the  proposed  chan- 
uel. 

From  an  inspection  of  the  map  of  the  whole  locality  from  Beeve's  Point  to  the  deep 
vater  below  Price*s  Creek,  il  appears  evident  that  the  natural  courses  of  the  tidal 
earrents  are  coincident  with  the  proposed  route. 

To  make  16  feet  at  low  water,  dredging  will  only  be  required  on  about  7,500  feet 
length  (an  shown  on  the  map).  Its  estimated  cost  for  a  width  of  270  feet  is  about  the 
same  as  that  of  the  training-wall,  so  that  a  final  decision  as  to  choice  between  a 
training-wall  or  a  newly-dredged  channel  may  best  be  left  until  the  funds  for  the 
vork  arc  voted  and  available  for  use. 

Considering  the  contingencies  connected  with  the  construction  of  the  training-wall, 
saeh  «iS  undermining  and  flanking,  etc.,  the  proposition  for  dredging  the  connecting 
channel  is  to-day  less  bold  than  the  construction  of  the  wall. 

Before  the  passages  above  referred  to  were  scoured  across  the  wide  shoals  the 
propoeitiou  of  dredging  would  have  appeared  too  bold.  The  position  of  the  long  new 
dam  is  in  harmony  witn  the  proposed  cnannel,  and  it  has  probably  had  some  influence 
in  this  scouring  across  the  shoals. 

The  estimate  for  the  wall  is  retained,  with  decision  reserved  as  to  whether  the 
foods  shall  finally  be  used  for  a  wall  or  for  a  dredced  channel. 

The  delivery  of  stone  for  the  continuation  of  the  construction  of  the  dam  before 
referred  to  was  begun  at  the  last  of  December,  1886.  The  following  are  the  amounts 
delivered  eaeh  month  by  Mr.  Martin : 


[Ton  of  BtoBe=:  2,240  poimds.] 


ICooth  leocived. 


18M 
1887... 
Febrasry.  1887 
March,  1887  .... 
April.  1887 


No.    of 
tons. 


188.07 
1,625.57 

2,502.71 
1.89S.21 
1,664.18 


Month  recetved. 


Vo.  of 

toils. 


May,  1887.. 
June,  1867 . 

Total 


1^881.43 
1,586.82 


10,717.97 
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In  addition  to  this,  912.08  tons  of  stone  ballast  have  been  purchased  during  the  fiscal 
year,  at  from  75  cents  to  $1.15  per  ton,  the  whole  cost  being  |782.98,  an  average  of  86 
cents  per  ton,  making  a  total  tonnage  of  11,630.05. 

The  stone  has  been  distributed  over  nearly  the  whole  length  of  the  work,  and  for  a 
email  portion  of  its  length  sufficient  stone  is  placed  for  finishing  by  facing  the  slopes 
and  top  with  the  larger  sizes  of  the  stone.  A  beginning  has  been  made  of  this,  mak- 
ing the  top  of  the  dam  6  feet  in  width,  with  slopes  of  1  on  1^.  The  level  of  the  top  is 
the  same  as  that  of  the  new  inlet  dam,  or  about  that  of  ordinary  high  spring  tides. 

The  finishing  is  not  begun  until  the  dam  has  had  for  some  time  the  full  weight  of 
the  finished  work. 

The  plant,  consisting  mostly  of  the  suction  dredge  steamer  Woodbury,  the  steam- 
tug  James  T.  EtutoHj  fourteen  stone  scows,  and  the  scows  with  the  steam  hoister  and 
pi&driver,  suffered  severely  from  being  laid  up  for  more  than  a  year. 

Extensive  repairs  have  been  necessary.  Estimated  for  the  Woodbury,  $4,000 ;  for 
the  scows,  $2,000.  No  extraordinary  repairs  were  required  for  the  Boston,  as  she  was 
kept  in  use  occasionally.  The  Woodbury  had  been  laid  up  most  of  the  time  since 
October,  1881. 

The  cost  of  the  repairs  of  the  Woodlmry  has  been  $3,661.10,  and  that  of  the  sixteen 
scows  $1,519.63. 

Extensive  repairs  were  required  at  the  Island  wharf,  near  the  new  dam,  which  was 
built  for  the  quarters  of  the  men  and  depot  of  materials  fbr  the  dam.  It  has  been 
thoroughly  repaired  by  driving  more  than  100  new  piles,  and  moving  a  portion  of  the 
superstructure  to  the  new  piles,  at  a  cost  of  $540.81. 

The  repairs  of  the  Woodbury  were  finished  February  18,  and  she  was  put  to  towing 
the  stone  for  the  dam  in  place  of  the  Boston,  which  required  some  repairs. 

The  Woodbury  begun  her  regular  work  at  the  Baldhead  Channel,  March  25.  When 
wind  and  weather  prevented  work  on  the  bar,  she  was  operating  on  the  shoal  at  the 
lower  reach  of  the  Snow's  Marsh  Channel. 

She  remained  at  the  regular  work  until  April  26,  when  she  again  took  the  place  of 
the  tug  Boston,  while  she  was  laid  up  to  have  her  broken  main  snaft  replaced  by  a  new 
one,  and  for  repairs  of  damages  occasioned  by  the  breaking  of  the  shaft. 

On  May  23  the  Woodbury  was  again  at  her  regular  work.  She  has  proved  to  be 
quite  as  efficient  as  ever  before  as  a  suction  dredge. 

The  capacity  of  the  sand  bins  is  50  vards.  The  usual  load  is  about  45  cubic  yards. 
The  usual  time  of  dredging  a  load  is  irom  20  to  30  minutes,  and  about  as  much  time  is 
spent  in  going  back  and  forth  and  dumping  in  deep  water. 

The  amount  of  dredging  done  in  each  month  is  as  follows : 


March  2S-S1 
April  1-28.. 
Miiy  23-31.. 
JUDO  1-ao . . 

Total 


Baldhead 
ChanneL 


0^.  yds. 

1,20L8 

4,802.5 

66L5 

8,460.4 


10,125 


Snow's 

Harsh 

ChanneL 


Ouh.yds. 

660.3 

1,93&6 

2,435.3 

5^215.6 


10,25&8 


TotaL 


0^: 


y.  yds. 

1.370.9 

6.74L1 

3,006w8 

8,675 


20,383L8 


This  makes  an  average  of  about  8,500  cubic  yards  per  month.  The  cost  of  opera- 
tions, Including  repairs,  fuel,  and  an  allowance  for  deterioration,  is  estimated  at 
$1,000  permontn;  this  makes  the  cost  of  dredging  about  llf  cents  per  cubic  yard. 
The  largest  amounts  of  work  done  on  single  days  are  587  and  588  cubic  yards. 

The  effect  of  the  dredgins  is  perceptible  in  both  places.  The  dredging  at  Baldhead 
Bar  has  been  on  the  line  of  the  channel  from  Baldhead  Point  directly  towards  the 
bar  through  the  deep  pocket.  When  operations  were  begun  in  March  the  least 
depths  on  the  proposed  cnannel  were  12  feet  at  low  water,  and  the  distance  between 
the  13-foot  curves  was  fully  550  feet.  The  least  depth  has  been  increased  to  12^  feet, 
and  the  distance  between  the  13-foot  curve  has  been  decreased  to  200  feet,  while  the 
distance  between  the  14-foot  curves  remains  about  the  same  (650  feet).  The  14-foot 
curve  has  advanced  seaward  about  200  feet. 

The  Baldhead  Channel  is  in  a  better  condition  than  ever  before,  so  far  as  history  goes. 
There  has  been  a  general  deepening  over  the  whole  area  in  the  vicinity  of  the  chan- 
nel. There  is  now  a  least  depth  of  14  feet  at  mean  low  water  and  a  least  width  of 
350  feet.  It  can  be  run  in  two  courseb  from  the  sea  to  the  deep  water  inside  of  Bald- 
head Point,  and  there  is  good  reason  to  expect  that  a  straight  course  may  be  made 
available  by  the  work  of  Uie  Woodbury  and  the  greater  help  of  natural  forces. 
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The  ahoal  around  which  the  tarn  has  heen  made  for  many  years  in  the  channeLhas 
been  coDstantiv  moving  seaward  in  the  direction  of  the  straight  channel.  It  has 
moved  abont  200  feet  dnring  the  pa»t  year  and  2,600  feet  since  1877  (from  onr  own 
nrreys),  and  3,800  feet  since  1872  from  comparison  with  the  Coast  Survey. 

It  is  plain  that  this  shoal  and  its  movement  seaward  is  acting  efficiently  as  a  sub- 
merged  jetty , and  the  prospect  is  good  for  its  farther  extension.  This,  with  the  com- 
psratively  little  assistance  of  the  snotlon-dredge,  will  probably  canse  a  straight  and 
deep  channel  to  be  made  over  the  bar. 

The  shoal  is  so  wide  and  extensive  that  there  is  hardly  a  possibility  of  its  being 
flanked.  The  shoal  on  the  other,  or  westerly,  side  of  the  channel  also  acts  as  a  sub- 
merged jetty,  bat  this  has  always  been  flanked  by  the  Oak  Island,  or  Western,  and  Rip 
dumnei.  When  the  Baldhead  Channel  shall  have  taken  its  permanent  shape,  there 
can  be  bat  little  doabt  of  the  advantage  of  dosing  (to  some  extent  at  least)  the  Rip 
Channel,  and  of  securing  ultimately  at  least  20  feet  depth  at  mean  low  water  over 
the  Baldhead  Channel  and  the  bar. 

The  effect  of  the  dredging  bv  the  Woodtmrjf  at  the  Snow's  Marsh  Channel  is  still 
more  obvious.  The  work  was  begun  there  over  a  shoal  of  hard  sand,  1,200  feet  in 
leDgth,  with  a  least  depth  of  from  12  to  13  feet.  Now  there  is  a  least  depth  of  from 
14  to  14^  feet.  There  has  been  a  movement  of  the  shoal  with  the  ebb  tide  southward, 
into  the  deeper  water.  It  is  probable  that  the  Woodlmry  can  keep  this  shoi^  down 
to  the  proper  depth  by  working  on  it  only  when  the  weather  prevents  work  on  the 
bar.  The  two  new  passages  of  o  feet  depth  and  upward,  which  have  been  scoured  out 
across  the  shoals  above  the  Horseshoe  Cnaunel,  referred  to  above  as  well  as  in  the  last 
report,  still  exist,  and  are  somewhat  wider  than  before,  and  slightly  deeper.  They 
hare  taken  a  direction  nearer  coincident  with  the  main  channel,  and  have  caused  no 
deterioration  in  the  channel.  It  seems  obvious  that  these  passages  will  not  be  detri- 
mental to  the  main  channel  any  more  than  the  Horseshoe  Channel,  which  empties 
slmoet  perpendicularly  into  it,  and  has  done  for  manv  years.  They  are  really  like 
safety-valves,  in  preventing  flanking  at  the  head  of  tne  shoal,  near  the  head  of  the 
marsh.  The  great  tidal  reservoir  eastward  and  above  the  Snow's  Marsh  Channel 
mast  be  filled  and  emptied  in  a  great  measure  from  below  the  channel,  and  that  is  at 
present  the  use  of  these  new  channels  and  the  Horseshoe  Channel. 

The  New  Inlet  Dam  remains  in  the  same  good  and  finished  condition  as  at  the  last- 
report. 

The  shore-lines  of  Federal  Point,  and  its  extension  over  the  Caroline  Shoals,  remain 
Dearly  the  same  as  at  the  last  report,  exceptin|;  at  the  extreme  end  of  the  New  Beach. 
The  distance  between  this  and  tne  head  of  Smith's  Island  is  reduced  to  650  feet  at  high 
water,  where  the  ividth  was  1,000  feet  at  the  beginning  of  the  year.  There  is  very 
little  depth  of  water  at  low  tide  on  the  bar  in  ftt>nt  of  uiis  inlet.  This  inlet  has  be- 
come so  contracted  and  shallow,  that  the  tides  which  formerly  were  usually  one  hour 
or  more  earlier  on  the  sea-side  of  the  New  Inlet  Dam^  with  conseqaent  difference  of 
lerel,  are  now  later  than  the  river  tides  on  the  other  side,  and  the  differences  of  level 
are  diminished. 

The  shore-lines  of  Zeke's  Island  and  the  head  of  Smith's  Island  rebiain  in  substan- 
tially the  same  condition  as  at  the  last  report.  The  swashes  across  the  long,  narrow 
beach  of  Smith's  Island  still  remain  open,  as  at  the  beginning  of  the  year,  l^eir  total 
width  at  high  water  has  alightlv  increased,  but  at  low  water  there  has  been  a  de- 
crease in  width  of  more  than  800  jfeet.  Some  of  the  shoals  at  the  openings  are  nearly 
ap  to  ordinary  high- water  level.  The  sea  has  encroached  less  than  formerly  on  the 
beaches  between  the  swashes,  and  on  the  whole  their  condition  is  favorable  for  a 
natural  closure  after  the  completion  of  the  new  dam.  Their  total  widths  at  high  and 
low  water  are  4,350  feet  and  1,975  feet,  against  4,060  and  2,780  feet  at  the  beginning  of 
the  year. 

No  great  change  has  occurred  in  the  shore-line  of  Baldhead  Point  and  Oak  Island, 
00  the  opposite  mde  of  the  entrance. 

There  is  a  tendency  to  accretion  on  the  sea-side  of  Baldhead  Point  rather  than 
erosion,  which  has  heretofore  occurred  steadily  for  manyvears.  During  the  past  year 
accretion  has  occurred  of  about  100  feet  in  width  and  800  feet  in  lengm.  The  shore 
sow  stands  about  500  feet  further  inlimd  than  in  1H77  for  a  distance  of  abont  one- 
third  of  a  mile  from  the  i>oint.  Further  south wiwd  accretion  has  occarred,  so  that  the 
line  of  the  beach  is  1,000  feet  further  $eaward  than  in  1877.  The  tendency  now  seems 
to  be  for  this  shoal  to  advance  northward,  and  finally  hook  aroand  the  former  site  of 
the  point,  and  perhaps  reform  it  at  the  former  location  at  the  old  stone  letty. 

Daring  the  year  hydromphic  surveys  have  been  made  of  the  Baldhead  Channel 
tad  vicinity  and  one  of  the  Horseshoe  and  the  Snow's  Marsh  Channel  and  vicinity, 
tod  also  surveys  of  the  shore-line  of  Federal  Poiot,  Zeke's  and  Smith's  islands,  ana 
the  beaches  at  and  between  the  swashes. 

The  series  of  projects  now  in  the  way  of  completiem  began  with  the  appropriation 
of  1870. 
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TI19  following  itt  the  list  of  appropriations  by  Congress : 


Date. 

AmoiiDt. 

DiUe. 

AmoDiit 

JqItII.  1870 

$100,000 
75,000 
100.000 
100,000 
150.000 
150.000 
132,600 
160,000 

March  3, 1879 

$100,008 

70,000 

140  000 

liwch  8  18fl '. 

June  14. 1880 

Jnno  10  187z..... 

Maroh3,18Bl 

MarohS.  1873 

Angosta,  188St 

225.000 

Jane  23  1874 

Jalyi,  1884 

200,000 
157.500 

March  8. 1875 

Aoenst  5. 1886^ 

Aatmst  14.  1878. 

Total 

Jane  18. 1878 

1,800,000 

The  present  project  embraces  the  completion  of  the  dredged  channels  across  all  the 
shoals  where  dredging  is  required  to  make  S70  feet  width  and  16  feet  depth  at  mean 
low  water ;  the  completion  of  the  long  dam  from  Zeke's  Island  to  the  Big  Marsh ;  the 
construction  of  the  jettv  or  training-wall  at  the  head  of  Snow's  Harsh  for  the  preser- 
vation of  the  dredged  channel  or  dredging  for  the  same ;  the  repairs  of  the  dredged 
channels  by  dredging  where  there  has  been  deterioration ;  and  the  operation  of  the 
suction-dreage  Woac&ury  on  the  Baldhead  Channel. 

The  following  is  the  estimate  of  the  amounts  required  for  the  completion  of  the 
project,  including  the  amount  of  appropriation  available  July  1,  1887. 

After  deducting  from  the  estimate  of  dredging  in  the  last  report  the  amount  done 
since,  it  will  be  seen  that  the  present  estimate  is  nearly  200,000  yards  in  excess.  This 
is  on  account  of  the  necessary  dredging  to  repair  the  Snow's  Marsh  Channel.  The 
excess  of  stone  is  occasioned  by  some  actual  and  expected  subsidence  and  an  unex- 
pected quantity  to  be  used  in  making  the  compact  facings: 

170,000  cubic  yards  of  dredging  under  present  contract,  at  9  cents |15, 300. 00 

600,000  cubic  yards  of  dredging,  at  12i  cents 75,000.00 

500  large  stumps  and  logs  to  be  removed,  at  $40 20,000.00 

9,282  tons  of  stone  for  dam  per  contract,  at  $1.52i 14, 155.05 

5,'000  tons  of  stone  for  dam  per  contract,  at  $1.75 8,750.00 

Cost  of  towage  from  Wilmington,  14,282  tons,  at  35  cents 4, 998. 70 

Cost  of  placing  the  stone  on  dam,  14,282  tons,  at  40  cents 5, 712. 80 

Facing  the  top  and  slopes  with  the  stone,  10,000  feet,  at  |l 10, 000. 00 

41,680  tons  stone  delivered  for  jetty  at  Snow's  Marsh,  at  $2 83, 360. 00 

Cost  of  labor  unloading  stone  at  jetty,  15  cents  per  ton 6, 252. 00 

Cost  of  100  piles  driven  at  jetty 300.00 

Operation  of  the  Woodbury  24  months  on  Baldhead  Channel 24, 000. 00 

Repairs  of  steamers,  including  new  boiler  for  ffoodbury : 3, 500. 00 

Add  10  per  cent,  for  office  work  and  superintendence 27, 122. 85 

Add  10  per  cent,  for  office  work  and  contingencies 27,122.85 

Total 325,574.25 

I  will  forward  a  letter  from  Mr.  C.  H.  fiobinson,  collector  of  customs  for  this  port, 
in  which  he  states  the  amount  of  revenue  collected  for  this  year  and  other  valuable 
information. 

I  will  also  have  a  statement  of.the  commercial  statistics  of  the  port  prepared  from 
the  best  authorities  and  forwarded  to  you. 

The  work  is  in  the  collection  district  of  Wilmington,  N.  C.    The  nearest  light- 
houses are  at  Baldhead  Point  and  Oak  Island,  at  the  mouth  of  the  river. 
Very  respectfully,  your  obedient  servant, 

HxNRT  Bacon, 
A»9i$tant  Engimer. 
Capt.  W.  H.  BiXBT, 

CorpB  of  Engineen,  U,  8,  A, 


COMMERCIAL  8TATIBTIC8. 

Above  Wilmington  to  FayetUville, — When  work  commenced,  in  1881,  the  river  was 
badly  obstructed  and  only  navigable  nine  months  of  the  year ;  and  the  navigation 
was  owned  by  a  private  corporation.  The  commerce  is  estimated  to  have  then  been 
about  $800,000  per  year. 

At  present,  the  river  is  fairly  well  cleared  of  obstructions,  is  navigable  all  the  year 
for  light-draught  steamers,  and  for  ofoot  drau^^ht  boats  during  nine  months  of  the 
year.  Steamers  now  run  regularly  and  daily.  The  commerce  is  now  about  $2,000,000 
per  year. 
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Tbc  rato8  of  freijj^ht  have  been  reduced  about  33  per  cent.,  and  river  insurance  is 
regarded  as  unnecessary,  except  against  fire. 

The  commerce  has  increased  about  1200,000  per  year  since  work  begun,  in  1881. 
Kveiy  dollar  spent  so  far  upon  the  improvement  nas  been  accompanied  by  the  devel- 
uptuent  of  about  ^Id  of  annual  commerce.  In  addition  to  this,  the  former  tolls  are 
removed.  The  river  steamers  last  year  were  fully  loaded  each  trip  that  they  were 
able  to  make ;  and  much  more  so  than  formerly  since  they  were  tolerably  certain  of 
always  reaching  Fayettevllle.'  There  is  every  indication  that  a  never-failing  3  foot 
cbaunel  to  Fayetteville  would  increase  the  present  commerce  by  ^,000,000  per  year. 

The  present  commerce  of  the  upper  river  for  the  year  endiDg  Decem- 
ber 30, 1886,  is  estimated  as  follows: 


ArtiolM. 


OottOQ bales. 

Spiriu  turpentine oasks. 

SMiii barrelB. 

Grade  turpentine do... 

Tar do... 

Thuber feet. 

Floar barrels. 

Grain boahels. 

Fertilizers bags. 

MiscellaDeoas  packages  (estimated) tons. 


Total 


Quantity. 


11,997 
19,989 
08^307 

1,113 
13,590 
8,345.000 
18,541 
72,712 
00,094 

8,000 


Value. 


$479, 

329, 

68. 

1. 

17, 

83, 

92. 

54. 

120, 

800. 


880.00 
81&50 
807.00 
446.90 
667.00 
450.00 
705l00 
634.00 
18&00 
000.00 


2,047,996.40 


At  amd  below  Wilmington, — ^When  work  odlnmenced,  in  1829,  the  river  nayigation  was 
restricted  to  7.5-foot-dranght  boats.    The  river  commerce  of  then  is  unknown. 

At  present,  the  river  is  navigated  by  16-foot>dranght  steamers,  and  its  commerce  is 
about  $15,000,000  per  year,  although  the  last  increase  of  depth  of  2  feet  is  too  recent 
10  have  yet  produced  any  e£fect  on  the  development  of  commerce. 

The  rates  of  freight  and  insurance  have  been  greatlv  lowered  by  the  improvement, 
bat  the  aoionnt  of  dt'crease  is  not  easily  stated.  The  foreign  commerce  has  increased 
irom  about  $1,500,00 J  of  exports  in  1671  to  about  $6,000,000  in  1886 ;  a  gain  of  about 
12.40  ill  annual  foreign  exports  for  each  dollar  spent  on  the  improvement  in  that 
time.  The  development  of  this  port  means  the  development  of  all  North  Carolina, 
and  of  many  Western  States  who  can  reach  Europe  most  quickly  by  the  existing 
North  Carolina  railroads,  the  Cape  Fear  Biver,  and  the  ocean. 

statistics  have  been  sought  unsuccessfully  for  the  full  odhimeroe  of  the  lower  river. 
Those  which  have  been  obtained  are  as  follows : 

Fomgn  and  domestic  imports  and  exports  and  tonnage  for  the  year  ending  December  31, 1886. 

EXPORTS. 


Artloles. 


Cotton bales. 

Spirits  tarpon  tine barrels. 

do... 


Tw — do... 

Crude  turpentine do... 

Pitch  do... 

Peaoots bushels. 

Lonber feet. 

Shingles number. 


Total 


Foreign. 


109,860 

41,788 

310,444 

8,568 


404 

10,133,000 

2, 057, 000 


Domestic. 


25,152 
21,046 
29,807 
55,637 


70,160 

29,379,241 

7, 209, 560 


TotaL 


134.512 

62.784 

339,751 

64,225 

24.409 

4,330 

79,563 

39, 512, 241 

9,266,560 


Yaloe. 


$5,784,016 

1,035,936 

839,751 

83.492 

31,732 

6.711 

47,738 

592.684 

46,138 

3,000,000 


10,968,198 


IMPORTS. 


Ksttmated  qaaotity  and  valae  . . 
Totel  exports  and  imports 


Total  tons. 


80.000 


Valae. 


16,000.000 


16,968,193 
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Foreign  and  domestic  imparte  and  exp&rie  and  tonnage,  4-0, — Continaed. 

TONlfAGE. 


Yeaaels. 


Steam -ships 
Barques.... 

BriKS 

Sohooners . . 


Total. 


Foreign. 


33.129 

52,403 

7,388 

618 


Domestic 


40,183 

456 

1,750 

48,187 


Total. 


79,312 

52,859 

9.138 

48,805 


190, 114 


Entrances,  foreign 

Clearances,  foreign 

Entrances,  coastwise 

Clearances,  ooa8uwi?e 

Vessels  documented  (net  tons 6,651.89) 


166 
211 
102 

58 
64 


Total  receipts  at  cnstom-hoase $21.885. 19 


LETTER  OF  THB  COLLKCTOR  OF  CUSTOMS  AT  WILMINGTON,  NORTH    CAROLINA. 

CusTOM-HousE,  Wilmington,  N.  C, 

Collector's  Office,  Julg  16,  1887. 

Sir  :  The  transactions  at  this  office  for  the  year  ending  June  30, 1887,  were  as  fol- 
lows :  ^ 

RBCSIFT8. 

Import  duties $19,601.28 

Tonnage 3,248.46 

All  others 2,019.33 

Total 24,869.07 


exports. 


Domestic  products $6,068,249 

Foreign  products 3 

Total 6.088,252 


Import  and  warehouse  entries 

Entries,  foreign 

Clearances,  foreign 

Entries,  coastwise 

Clearances,  coastwise 

Vessels  documented 


SS 

144 

205 

107 

53 

57 

Tons 5,287.17 


Statement  ofveeeeU  of  over  100  tone  at  the  port  of  Wilmington  for  the  years  ending  June 

30,  1886  and  1887. 


Year  ending  June 
30.1886. 

Year  ending  Jane 
30,1887. 

Vessels. 

Tons. 

Vessels. 

Tons. 

Amerioan 

237 
166 

98,247 
73,548 

216 
161 

89.33S 

Korttiirn 

83,165 

Totals 

408 

171,795 

877 

171,488 
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Exports  for  the  years  ending  June  30,  1886  and  1887. 


Articles. 


Cotton bale*. 

Sfpirita  tmpentiiie. .  .casks. 

Eotio barrels. 

Tsr do... 

Crude  turpentine do. . . 

Lomber foet. 

Pitch barrels. 

Shingles number. 


Year  ending  June  30, 1886. 


Coastwise. 


27,865 

20,128 

40.541 

53.281 

18, 810 

28,117.940 

3,745 

7,410,150 


Foreign. 


73,213 

43,817 

288,270 

9,073 


9,256.037 

10 

1,276,660 


Total. 


101,078 

63,945 

328,811 

62,354 

18,810 

35, 373, 977 

3,765 

8,686,810 


Tear  ending  June  30, 1887. 


Coastwise. 


23,640 

21,606 

23,822 

57, 012 

24,202 

29.205,891 

4,962 

4,336,903 


Foreign. 


109,691 

44.389 

302,993 

10, 352 

20 

13,038,891 

16 

2,102,450 


Total. 


138,831 

65,995 

326, 815 

67,864 

24.222 

42,244,782 

4,978 

6,438,353 


[Foniisbed  by  Jno.  L.  Cantwell,  secretary  Chamber  of  Commerce,  Wilmington,  N.  C] 


M  zz.  . 

IMPROVEMENT  OP  YADKIN  RIVEB,  NORTH  CAROLINA. 

(For  map  of  river  and  location  of  obstructions,  see  Annual  Beport  of 
1883.) 

The  Tadkin  Eiver,  North  Carolina,  has  a  total  length  of  about  200 
miles  and  a  drainage  area  of  4,320  square  miles.  Its  middle  third,  ex- 
tending from  the  railroad  bridge  near  Salisbury  64^  miles  upward  to 
the  foot  of  Bean  Shoal,  is  the  only  portion  so  far  under  improvement 
by  the  General  Government.  This  portion  of  the  Yadkin  River,  prior 
to  governmental  improvement  in  IdSO,  had  a  slope  of  about  2  feet  to 
the  mile,  and  its  navigation  was  completely  obstructed  by  rock  ledges, 
fish  and  mill  dams,  and  numerous  shoals,  with  a  greatest  depth  of  1  foot 
at  ordinary  low  water  on  some  of  its  shoals  and  ledges.  Its  river  com- 
merce was  therefore  nothing.  The  original  project  of  1879  proposed, 
for  $82,000,  to  secure  a  2.5  to  3  foot  steamboat  navigation  daring  the 
entire  year  over  the  64J  miles  above  the  Salisbury  railroad  bridge.  This 
estimate  must  have  been  based  mainly  upon  theoretical  considerations, 
since  subsequent  practice  showed  that  this  sum  was  sufficient  to  give 
the  desired  depth  of  navigation  for  only  two-thirds  of  the  year  and  over 
only  one-third  of  the  distance.  A  personal  examination  of  the  river 
over  the  32  miles  above  the  Salisbury  railroad  bridge  (made  as  soon  as 
possible  after  assuming  charge  in  1886)  confirmed  these  points,  and 
moreover  showed  me  the  agricultural  richness  of  the  river-basin  and  its 
argent  need  for  transportation  facilities.  By  careful  reconsideration  of 
the  original  estimates  as  checked  by  my  personal  examinations  and  re- 
cent surveys,  the  estimates  for  the  final  cost  of  the  work  necessary  to 
give  the  desired  depth  over  the  entire  64^  miles,  and  during  only  mean 
winter  stages  of  water  (two-thirds  of  the  year)  are  herewith  raised  to 
$400,000.  The  aggregate  amount  appropriated  for  this  project  up  to 
Jane  30,  1887,  is  $87,000. 

Seventy-seven  thousand  two  hundred  and  sixty-five  dollars  and  ninety 
cents  has  been  spent,  in  all,  upon  this  improvement  up  to  June  30, 1887, 
in  securing  a  good  channel  for  flat-boats  (and  only  an  indifferent  chan- 
nel for  steam-boats)  of  40  to  70  feet  width,  and  from  2  to  2^  feet  depth 
daring  mean  winter  stages  of  water  (eight  months  of  the  year)  from  the 
Salisbury  railroad  bridge,  21  miles  upward,  to  above  Swicegood's  Mill. 
No  river  commerce  has  yet  been  created,  and  none  is  expected  until  the 


1062     REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMT. 

improvement  reaches  Bailey's  Ferry,  35  miles  above  the  Salisbury  rail- 
road bridge. 

The  navigation  of  the  river  within  these  64  miles  is  not  obstructed  by 
bridges  without  draws. 

The  special  work  of  the  year  is  as  follows:  Expenditures,  $8,650; 
value  of  United  States  plant,  (5,917 ;  two  United  States  steam-hoisters 
and  necessary  boats  were  in  use  during  a  portion  of  the  year. 

Owing  to  its  varied  nature,  and  the  difficulty  of  properly  specifying  it 
beforehand  and  measuring  it  up  afterwards,  the  work  was  allowably 
carried  on  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

No  work  was  done  from  1885  until  October,  1886,  for  want  of  adequate 
funds,  and  no  work  of  clearing  out  the  river  was  done  from  then  till 
June,  1887,  because  of  unfavorable  stages  of  water.  On  11th  August, 
1886,  the  charge  of  this  work  was  transferred  from  Capt.  F.  A.  Hinman 
to  Capt.  W.  H.  Bixby.  While  awaiting  a  favorable  time  for  beginning 
active  work  the  United  States  plant  was  put  in  thorough  repair  (two  new 
hoister-scows,  two  quarters  boats,  one  office  boat,  one  commissary  boat« 
and  five  stone-scows  being  built,  and  one  new  hoisting-engine  purchased 
and  mounted  ready  for  work),  and  surveys  were  made  of  the  remaining 
nine  ledges  or  dams  which  are  yet  to  be  improved  before  any  develop- 
ment of  the  river  commerce  can  be  expected. 

During  June  work  was  commenced  at  the  lowest  ledges,  Nos.  17  and 
18,  and  at  Peebles  Dam  (24  to  26  miles  above  the  Salisbury  railroad 
bridge),  and  15  trees  and  4  cords  of  brush  were  trimmed  from  the  neigh- 
boring bank,  227  cubic  yards  of  rock,  92  cubic  yards  of  sand  and  peb- 
bies  were  removed  from  the  river-bed,  and  this  rock  with  14  cords  of 
brush  were  built  into  358  feet  length  of  wing-dams,  leaving  a  clear 
channel  of  at  least  60  feet  width  and  3  feet  depth  at  mean  winter  water 
at  these  points. 

A  water-gauge  record  was  kept  at  Hairston's  Ferry  during  the  year. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

All  the  above  work  has  been  well  and  vigorously  carried  forward 
under  the  immediate  supervision  of  Overseer  and  Acting  Superintend- 
ent Frank  Brown  and  Assistant  Engineer  £.  D.  Thompson,  whose  re- 
ports are  herewith  appended. 

Recommendations  for  future  work  are  as  follows:  That  this  improve- 
ment be  completed  in  accordance  with  the  existing  projects  only  so  far 
as  to  secure  a  cleared  channel- way  of  60  feet  clear  width  and  2.5  to  3 
feet  clear  depth  at  average  winter  water  (eight  months  of  the  year) 
from  the  railroad  landing  close  to  and  just  below  the  Salisbury  rail- 
road bridge,  35  miles  up  to  Bailey's  Ferry,  at  an  expense  of  $20,000 
in  addition  to  the  funds  on  hand  on  June  30,  1887,  this  amount  to  be 
appropriated  at  once  in  a  single  sum.  Smaller  appropriations  will  in- 
volve alternate  disorganization  and  reorganization  of  working  parties, 
damage  to  unfinished  work,  deterioration  of  plant,  and  extra  superin- 
tendence and  care  of  property,  and  will  increase  the  cost  from  $2,000  to 
$0,000  per  year.  Further  improvement  so  as  to  extend  this  navigation 
over  the  remaining  30  miles  is  not  recommended  until  the  development 
of  a  reasonable  commerce  on  the  lower  35  miles  shall  show  the  worthi- 
ness of  further  improvement. 

This  recommended  improvement,  once  thoroughly  finished,  should  be 
comparatively  permanent. 

This  improvement,  as  regards  cost  and  order  of  work,  shall  be  car- 
ried on  approximately,  as  follows : 

Twenty  thousand  dollars  to  secure  a  channel- way  of  60  feet  clear 
width  and  2  feet  clear  depth  at  average  winter  water  from  the  landing 
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jast  below  Salisbury  railroad  bridge,  35  miles  upward  to  Bailey's  Fexty, 
by  blasting,  dredging,  jettying,  diking,  snagging,  and  bank-trimming^ 
deepening  tbis  later  to  from  2.5  to  3  feet. 

This  river  is  in  the  fifth  coUectioa  district  of  North  Carolina. 

Money  statement, 

July  1,  1886,  omonnt  available |8,384.10 

Amoont  appropriated  by  act  approved  Angost  5, 1886 10,000.00 

18, 384. 10 
Jaly  1,  1887,  amount  expended  daring  fiscal  year,  exclnsive  of 

liabUities  outstanding  July  1, 1886 |7,338.83 

July  1,  lb87,  outstanding  liabilities 1,311.17 

8,650.00 

Jnlyl,  1887,  amount  ai^ailable 9,734.10 

fAmonnt  (o8timate<l)  reauired  for  completion  of  existing  project 313,000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June 30, 1889    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  18(56  and  1867. 


report  of  mr.  e.  d.  thompson,  assistaitr  bkoikbeb. 

United  States  Enoinesr  Office, 

Beaufort,  N.  C,  June  30,  1887. 

Captain  :  I  have  the  honor  to  submit  the  following  final  report  on  the  examina- 
tions and  snrveys  of  Tadkin  River,  North  Carolina,  during  May  and  June,  1887. 

The  examination  extended  from  the  completed  improvement  at  Swicegood's  Mill 
to  Bailey's  Ferry,  about  12  miles.  It  included  detailed  surveys  at  the  following 
localities,  maps  and  reports  of  wbich  have  been  already  submitted,  viz :  Oakes  Ferry 
8boal,  Ledges  Nos.  17  and  18,  Peeble's  Mill  Dam,  ledge  1,500  feet  above  Peeblo's  Mill, 
Ledge  No.  19,  ledge  1,000  feet  below  Hartley ^s  Mill,  Hartley's  Mill  Dam,  Ledges  Nos. 
SO  and  21  and  Grime's  Mill  Dam.  At  other  places  where  shoals  exist  soundings  were 
taken  without  instrumental  location  to  determine  whether  a  channel  of  the  required 
width  and  depth  adopted  for  this  river  already  existed.  Between  Grime's  Mill  and 
Bailey's  Ferry  there  are  five  such  places.  With  Hairston  Ferry  gauge  reading  3  feet 
these  showed  a  channel  depth  of  not  less  than  3.8  feet.  Mr.  Crotz,  the  present 
owner  of  Grime's  Mill,  has  materials  on  hand  for  raising  the  crest  of  his  dam  1  foot, 
and  expects  to  do  the  work  during  the  coming  low- water  season.  The  effect  of  this 
will  be  to  increase  the  depths  of  water  on  these  shoals  to  a  considerable  extent,  the 
current  now  being  slack  in  the  pool  above  the  dam. 

The  surveys  were  made  as  follows :  A  line  of  stakes  50  feet  apart  were  put  in  on 
either  bank  at  each  locality.  At  each  stake  a  r&nge  was  established  and  marked  on 
the  opposite  side  of  the  river  by  another  stake,  the  distances  between  being  measured 
by  stadia.  Between  these  stakes  a  line  tagged  every  10  feet  was  stretched  until  the 
ta^  indicated  the  measured  distances,  a  method  which  avoids  all  errors  due  to  the 
unknown  amount  of  elasticity  in  the  line.  Soundings  were  taken  at  the  tags,  levels 
of  the  bottom  being  also  taken  when  the  number  of  the  party  admitted  it.  Otherwise, 
as  each  range  was  sounded,  its  water-surfaces  at  each  extremity  were  measured  and 
referred  to  a  local  bench-mark.  Slope  was  also  taken.  These  surveys  had  for  their 
object  the  determination  of  the  roost  economical  and  advantageous  channel  of  a  clear 
width  of  60  feet  and  3  feet  depth  at  mean  low- water  stage.  The  original  assumption 
upon  which  all  the  works  of  inaprovement  on  this  river  are  based  is  '*  that  when 
ihirston  Ferry  gauge  reads  2  feet  above  the  dead  low  water  of  1881,  then  the  river  for 
many  miles  above  and  below  is  at  its  mean  low  stage."  (Report  of  Chief  of  Engineers 
for  1882,  p.  1104.)  As  nearly  as  could  be  determined  this  stage  reads  2.6  feet  on  the 
present  gauge.  Soundings  were  therefore  referred  to  this  gauge.  This  method  does 
not  give  entirely  correct  results,  when  the  survey  at  any  locality  was  made  when  the 
water  was  considerably  above  mean  stage,  the  error  being  the  difference  in  the  slopes 
of  the  two  stages.  At  the  same  time  it  was  the  only  practicable  way  in  which  to  do 
the  work  in  the  absence  of  reliable  data  regarding  slopes  and  the  heights  of  local 
mean  low  water.  During  the  progress  of  surveys  local  gauges  were  maintained  to 
guard  against  errors  due  to  sudden  changes  in  the  river. 
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Following  are  the  estimates  of  ooet  for  tlie  proposed  channel  at  the  localities  sur- 
veyed: 


LoosUty. 


OakaFeny  Shoal 

Ledge  No.  17 

LedoeMo.  18 

Peeble'a  Mill  Dam 

Led}fe  1,500  feet  above  Peeble'a  Mill  Dam. 

Ledge  No.  10 

UarUey'B  Mill  Dam 

Ledges  Nos.  20  and  21 

Grime's  Mill  Dam 


Total 


Miles.* 


Amount. 


23 

$3.44L30 

24 

240.01 

26 

1.006.  CO 

28 

8,431.87 

27 

10.00 

27 

002.25 

26 

5.201.77 

30 

256il0 

31 

3.0U4.«>1 

23,484.80 


* Abore  railroad  bridge. 

Or,  in  ronnd  nnmbers.  ^^,000  will  be  required  to  complete  the  improvement  as  pro- 
posed from  Swicefrood's  Mill  to  Bailey's  Fenry.    This  amount  does  not  include  the  pay- 
ment of  damages  to  any  mill-owner,  the  channel  at  the  dams  being  so  located  nod 
designed  as  to  rather  improve  than  injure  the  water-powers  passed. 
Very  respectfully,  your  obedient  servant, 

E.  D.  Thompson, 
Assiatafii  Engineer, 
Capt.  W.  H.  BiXBT, 

Corpt  of  Engineer$f  U.  8,  A. 


report  of  mr.  frakk  brown,  ovxbsexr. 

United  Statrs  Enoinbrr  Office, 

Fork  Church,  N.  C,  June  30,  1S87. 

Captain  :  I  have  the  honor  to  make  the  following  annual  report  t>f  work  done  on 
the  Yadkin  River,  North  Carolina,  during  the  year  ending  June  30,  1887  : 

For  unknown  reasons  to  me  I  received  no  instructions  to  work  during  the  summer 
of  1886.  The  Yadkin  was  then  in  charge  of  Capt.  F.  A.  Hinman,  Corps  of  Engineers, 
whose  headquarters  are  at  Norfolk,  Va.  On  July  30, 1886,  the  Yadkin  was  transferred 
to  your  district.  Under  date  of  October  25  instructions  were  received  from  you,  viz, 
''To  build  where  necessary,  and  repair  old  flats  until  I  had  in  good  condition  and 
ready  for  work  two  hoister  scows,  two  quarter-boats,  eight  stone  flats,  one  office  flat, 
and  one  commissary  boat."^ 

As  soon  thereafter  as  estimates  and  specifications  could  be  made  out  and  approved 
sealed  proposals  lor  50,000  feet  of  lumber  (or  as  much  more  a^  would  bo  needed)  were 
issued.    The  following  are  parties  to  whom  proposals  were  issued,  also  price  shown  : 

PerM. 

Davis  Brothers,  Fork  Church,  Davie  County,  N.  C |20.00 

Alfred  Wood  d^  Son,  Tyro,  Davidson  County,  N.C 19.00 

J.  H.  Young,  Tyro,  Davidson  County,  N.  C 1^50 

Acceptance  was  at  once  issued  to  J.  H.  Young. 

In  January  carpenters  and  help  carpenters  were  hired  aud  work  begun  on  new 
plant.  Sheets  marked  A  show  boats  built,  material  nsed,  and  total  cost  of  each  boat. 
A  Lidgerwood  double-drum  engine  was  bought  and  placed  upon  one  new  hoister 
scow ;  on  the  other,  one  of  the  old  single-drum  hoisting  engines.  In  order  to  put 
the  last  in  good  working  order,  some  parts  of  the  old  one  had  to  be  nsed,  consequently 
it  is  left  in  a  dismantled  condition,  and  as  a  hoisting  engine  is  useless.  I  therefore 
respectfully  recommend  that  it  be  sold. 

On  June  2,  the  plant  was  removed  from  Hairston's  Ferry,  up  the  river  to  I^edge 
No.  18.  At  this  point  four  bank  protectors  and  two  training- walls  were  built  with 
the  stone  excavated  from  proposed  channel.  Two  hundred  and  seventy -eight  linear 
feet  of  dams  have  been  built  at  this  ledge,  containing  103  yards  of  stone  and  3  cords 
of  brush.  At  Ledge  No.  17, 80  linear  feet  of  dams  have  been  built,  containing  84  yards 
of  stone;  this  stone  was  excavated  from  proposed  channel.  Inclosed  yon  have  maps 
showing  location  of  protectors  and  dams. 

Twenty-nine  yards  of  stone  were  loaded  on  stone  soows,  and  hauled  to  Feeble' i  Mill 
Dam,  for  use  in  training  walls. 
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The  followiiig  is  the  work  for  the  season : 

Rock  excavated  oubio  yards..  227 

SiDdand  pebbles  (approximate) do 92 

BnuhcQt  and  used  in  dams cords..      4 

Blasts  made 132 

Unear  feet  holes  drilled 300 

Linear  feet  dams  built 358 

PoimdB  of  powder  used 158 

The  commercial  statistics  of  that  section  of  country  lying  contiguous  to  the  Yad- 
kin from  the  North  Carolina  Railroad  to  foot  of  Bean's  Shoals  for  the  years  1886  and 
1887: 

hidianoom bushels..      500,000 

Wheat do....       160,000 

Bye do 4,800 

Oato do....        6^,000 

Tobacco pounds..  1,800.000 

Cotton  (exclusive  of  Rowan  County) bales..         2,000 

Large  quantities  of  usefal  hard  woods  abound  in  the  valley  of  the  Yadkin,  and  I 
hare  many  inquiries  as  to  the  advisability  of  rafting  lumber  down  the  river  to  the 
railroad. 

Very  respectfully,  your  obedient  servant, 

Frank  Brown. 
Capt.  W.  H.  BiXBT,  Overseer. 

Ccrpe  of  Enfiineer$f  U,  8,  A. 


COMMBRCIAL  STATISTICS. 

When  work  commencd  in  1880  there  was  no  navigable  channel  on  account  of  ob- 
itmcting  shoals,  rock  ledges,  and  mill-dams,  and  consequently  no  commerce. 

At  present  an  indifferent  channel  of  from  40  to  70  feet  width  and  2|  feet  depth  dnr 
ing  the  flush-water  season  has  been  secured  from  the  North  Carolina  Railroad  Bridge 
near  Salisbury  up  21  miles.    There  is  no  navigable  channel  at  low  water.    No  com- 
merce can  be  expected  until  the  improvement  is  extended  14  miles  further.    Then  a 
BODsU  boat  may  be  placed  on  35  miles  of  the  river. 

The  river  flows  through  a  fertile  country  mainly  without  railroad  facilities.  Were 
the  river  open  to  free  and  safe  navigation  all  the  year,  a  commerce  of  from  $500,000 
to  $1,500,000  would  soou  be  develoiied ;  bnt  such  an  improved  navigation,  costing 
ibont  $600,000  for  coustructiou  and  $25,000  per  year  for  maintenance,  is  not  contem- 
plated at  present.  The  rristriptcd  flush-water  navigation  sought  by  the  present  pro- 
ject may  furnish  an  annual  commerce  of  $.500,000  per  year  in  a  few  years  after  the 
improvement  is  finished. 

The  products  of  the  neighborhood  for  the  year  ending  December  30,  1886,  are  esti- 
mated ronghly  as  follows : 


Articles. 


ladiiDeom 

Wb«at 

Rje 


.bushels. 
....do... 
....do... 


Oste do.... 

Tobseoo pounds.. 

CottoB Dales.... 


Total 


Quantity. 


298,800 

81.188 

5,600 

50,000 

800,000 

1,800 


Amount. 


$261,300 

64,000 
72,000 


397,300 


M  12. 


IMPROYBMENT  OP  WAOCAMAW  RIVER,  SOUTH  CAROLINA. 

(Por  special  history  of  past  work,  see  page  1024,  Annual  Eeport  for 
1886.) 

The  Waccamaw  River,  emptying  into  Winyaw  Bay  at  Georgetown, 
3.  C,  has  a  total  length  of  about  214  miles  and  a  drainage  area  of 
1,672  square  miles  of  rich  agricultural  lands.    This  river,  prior  to  gov- 
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erumental  improvement  iu  1880,  was  navigable  for  12-foot  draaglit 
boat^  at  all  stages  of  water  from  Georgetown,  Winyaw  Bay,  26  miles 
to  Bull  Creek,  and  at  high  water  6  miles  further  to  Buck's  Lower  Mills; 
thence  for  7-foot  draught  boats  at  high  water  31  miles  further  to  Oon- 
wayborough;  thence  it  possessed  an  obstructed  channel  for  3-foot 
draught  boats  at  ordinary  water  109  miles  to  Reeve's  Ferry,  the  present 
head  of  steam  navigation;  thence  an  obstructed  channel  with  3-foot 
depth  at  high  water  for  42  miles  to  Lake  Waccamaw.  The  commerce  of 
this  river  is  estimated  to  have  then  been  about  $400,000  of  transported 
goods  per  year. 

The  original  project  of  1880,  as  continued  to  date,  proposed  for  $29,000 
to  secure  a  channel  12  feet  deep  at  all  stages  of  water,  with  80  feet 
bottom  width,  from  the  mouth  of  the  river  upward  to  Con  way  borough, 
and  afterwards  a  cleared  channel  to  Lake  Waccamaw.  This  estimate  was 
required  to  be  made  hastily,  inexpensively,  and  during  a  high -water 
stage  in  the  river.  Its  insufficiency  became  so  evident  that  in  1883 
$54,000  was  recommended  to  do  work  originally  estimated  at  $10,000, 
and  later  1,000  logs,  trees,  and  snags  have  been  removed  in  a  single 
year  from  portions  of  the  channel  bed,  supposed  in  1880  to  have  been 
free  from  such  obstructions.  A  personal  examination  of  the  river  over 
its  entire  length  (made  as  soon  as  possible  after  assuming  charge  in 
1884),  revealed  these  facts,  and,  moreover,  showed  me  the  agricultural 
richness  of  the  river  basin ;  its  urgent  need  of  better  water  transporta- 
tion facilities,  and  the  worthiness  of  the  improvement.  During  the 
fiscal  year  of  1885  careful  surveys  were  made  to  determine  the  condition 
of  all  shoals  where  jetties  had  been  formerly  constructed  or  started, 
and  also  of  all  shoals  and  sharp  bends  where  improvement  appeared 
specially  desirable.  At  all  places  where  jetties  had  been  completed 
thev  appear  to  have  done  good,  as  the  boats  experience  less  trouble 
to-day  iu  passing  these  localities ;  but  for  the  want  of  adequate  funds 
and  other  reasons  half  of  these  jetties  were  left  uufiuished,  and  the  other 
half  were  only  imperfectly  and  hurriedly  finished.  The  present  maps 
are  sufficient  for  the  construction  of  careful  projects  everywhere,  and 
the  required  depth  is  now  e^isily  obtainable  if  the  necessary  funds  be 
appropriated  therefor.  Besides  the  first  insufficient  estimates,  I  find 
that  inadequate  yearly  appropriations  and  their  consequences  (the  alter- 
nate disorganization  and  reorganization  of  working  parties,  damage  to 
unfiuished  work,  extra  superintendence,  and  deterioration  of  plant), 
have  added  considerably  to  the  cost  of  the  work.  For  all  the  above 
reasons,  the  estimates  for  the  final  cost  of  this  work  were  raised  in  1885 
to  $138,400.  The  aggregate  amount  appropriated  for  this  project  up 
June  30, 1887,  is  $50,400. 

Forty-five  thousand  one  hundred  and  twelve  dollars  and  eight  cents 
have  been  spent  in  all  upon  this  improvement  up  to  June  30, 1887,  giving 
a  thoroughly  cleared  channel,  with  100  feet  least  width  and  8.8  feet  least 
depth  at  high  water,  as  far  as  Conway,  and  with  45  feet  width  and  3 
feet  depth  for  30  miles  above  Conway.  The  commerce  upon  this  portion 
of  the  river  has  been  thereby  increa-sed  to  about  $1,600,000  per  year, 
showing  thatea<;h  dollar  spent  on  this  improvement  has  been  accompa- 
nied by  a  development  of  about  $26  of  annual  commerce.  The  latest 
reliable  commercial  statistics,  those  of  the  year  ending  December  30, 
1886,  are  herewith  appended. 

The  river  above  Reeve's  Ferry  is  crossed  by  three  county  bridges  with- 
out draws.  When  needed,  the  draws  will  undoubtedly  be  put  in  by  the 
county  authorities,  so  that  they  are  not  regarded  as  serious  obstructions 
at  present. 
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The  special  work  of  the  year  is  as  follows  :  Expenditures,  $9,744.92  ^ 
Tslae  of  United  States  plant,  $285 ;  one  United  States  hand  hoister, 
and  one  hired  steam  hoister  have  been  in  use  a  portion  of  the  year.  Ow- 
ing to  its  variable  featui^s  and  the  difficulty  of  properly  specitying  it 
beforebaDd  and  inspecting  it  afterwards,  the  work  was  allowably  done 
by  hired  labor  and  the  purchase  of  materials  in  open  market.  ]^o  work 
was  done  prior  to  October  for  want  of  funds.  Between  that  date  and 
Jone,  1887,  and  from  34  miles  of  river  (from  1  mile  below  to  33  miles 
above  Conway),  3,080  logs,  500  stumps,  1,014  large  snags,  191  cords 
small  snags,  6  barrels  rosin,  1  sunken  flat,  and  368  cubic  yards  of  mud 
were  removed  from  the  river  bed  ;  and  4,220  trees  (cut  down),  233  trees 
((leaded).  1,354  trees  with  roots  (pulled  back),  and  814  cords  of  brush 
ifrom  44,823  linear  feet  of  bank)  were  removed  from  or  prevented  from 
farther  obstructing  the  river  bank.  In  this  way  the  river  was  thoroughly 
cleared  for  12  miles,  and  roughly  for  21  miles  more  to  at  least  40  feet 
width  and  3  feet  depth  at  low  water.  In  June  a  minor  survey  of  the 
river  was  made  from  Georgetown  nearly  to  Beeve's  Ferry,  with  a  view 
to  obtaining  a  map  suitable  for  properly  recording  and  ordering  future 
work. 

A  water-gauge  record  was  kept  during  the  year. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

The  general  charge  of  the  work  has  been  under  the  immediate  super- 
intendence of  Assistant  Engineer  Beid  Whitford^  whose  report  is  here- 
with appended. 

Recommendations  for  future  work  are  as  follows : 

That  tfais  improvement  be*  completed  in  accordance  with  the  present 
approved  and  adopted  project  so  far  as  at  present  to  secure  a  channel 
12  feet  deep  at  mean  low  water,  with  80  feet  bottom  width,  from  the 
mouth  of  the  river  43  miles  up  to  Bucksville ;  and  thence  a  channel  10 
feet  deei»  at  mean  low  water,  with  80  feet  bottom  width  20  miles  further 
to  Conwayborough ;  thence  a  thoroughly  cleared  3-foot  navigation  109 
miles  further  to  Reeve's  Ferry,  throughout  the  entire  year ;  and  thence 
a  thoroughly  cleared  natural  channel  42  miles  further,  to  Lake  Wacca- 
maw,  at  a  totiil  expense  of  $88,000  in  addition  to  the  funds  available 
Jane  30,  1887,  this  amount  to  be  appropriated  in  yearly  installments 
of  $70,000  until  complete.  Smaller  yearly  appropriations,  involving  the 
alternate  disorganization  and  reorganization  of  working  parties,  dam- 
afce  to  unfinished  work,  extra  superintendence,  and  deterioriation  ot 
plant,  will  increase  the  cost  of  the  work  by  from  $1,000  to  $4,000  per 
appropriation.  Further  improvement  in  accord  with  the  original  proj- 
ect, so  as  to  secure  a  12-foot  navigation  at  all  stages  of  water,  from  Bucks- 
Tille  20  miles  to  Conwayborough,  is  not  recommended  at  present. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $4,000  per  year. 

This  improvement,. as  regards  order  and  cost  of  work,  should  be  car- 
ried on  approximately  as  follows: 

Thirty  thousand  dollars  to  secure  a  cleared  natural  channel  for  steam 
navigation  from  Conwayborough,  109  miles,  upward  to  Beeve'a  Ferry, 
by  removing  sunken  logs  and  snags,  and  by  cutting  down  and  pulling 
iMick  from  caving  banks  the  trees  that  would  otherwise  soon  fall  into 
the  nver. 

Eighteen  thousand  dollars  to  secure  a  12-foot  navigation  at  high 
water  from  the  mouth  of  the  river  upward  to  Bucksville,  and  a  similar 
10-foot  navigation  thence  upward  to  Conwayborough,  by  dredging  and 
jettying. 
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Forty  thouBand  dollars  to  secare  a  deepened  uavigation  at  all  stages 
of  tide  and  water  of  12  feet  depth  from  the  month  to  Bncksville;  10 
feet  depth  thence  to  Conway,  and  3  feet  depth  to  Reeve's  Ferry,  and  to 
give  a  cleared  and  natural  channel  thence  to  Lake  Waccemaw. 

This  river  is  in  the  collection  district  of  Greorgetown,  S.  C. 

Money  statement 

July  1,  1886,  amount  available.... $32.84 

Amount  appropriated  by  act  approved  August  5,  1886 15,000.00 

15, 032. 84 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

Ubilitiee  outstanding  July  1,  1886 f8. 729.32 

July  1,  1887,  outstanding  liabilities 1,015.60 

9,744.92 

July  1, 1887,  amount  available 5,287.92 

r  Amount  (estimated)  reqired  for  completion  of  existing  project 88i  000. 00 

]  Amount  that  can  be  profitably  expended  infiAcalyearending  June  30, 1889    70, 000. 00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


report  of  mr.  rbid  wmxtord,  assistant  xnoikker. 

Uhiivd  States  Enoinser  Office, 

Georgetown,  S.  C,  July  7, 1867. 

Captain  :  I  have  the  honor  to  make  the  following  report  upon  the  improvement  of 
the  Waccemaw  River,  South  Carolina,  for  fiscal  year  ending  June  30, 1887. 

By  afi^eeroent,  Mr.  Thomas  W.  Dacgett  furnished  a  thoroughly  equipped  self-pro- 
polling  steam  hoistor,  and  with  it  work  commenced  at  Little  Needle  £ye  Cut-oft*,  aboat 
1  mile  below  CoDway,  on  October  13, 1886.  Oi>erations  continued  here  eight  days,  the 
cut  having  been  deepened  to  4  feet  at  low- water,  with  50  feet  width.  In  accomplishing 
this  tbero  were  removed  9  stumps,  1  log,  28  cords  roots,  and  368  cubic  yards  of  mod. 
The  cut-off  avoids  a  very  sharp  bend  in  the  river,  filled  with  sunken  timber.  Its  pres- 
ent condition  allows  its  use  by  passing  steamers  at  ordinary  stages  of  low  water.  Be- 
fore its  final  completion  some  more  excavation  will  be  needed,  thoagh  not  much. 

On  the  21st  of  October,  1886,  operations  begun  above  the  town  of  Conway,  under 
the  approved  project  looking  to  a  channel  3  feet  deep  at  dead  low  water.  During 
the  year  a  hand  boister  was  constructed  by  the  United  States,  which,  being  supplied 
with  a  full  crew  of  nine  men,  did  some  excellent  work  along  with  the  steam  hoister  in 
January,  February,  and  March  last.  This  hoister  ceased  work  on  March  31,  so  as  to 
givo  Mr.  Daggett's  steam  hoister  the  benefit  of  tho  remainder  of  the  appropriation. 
His  hoister  was  built  at  a  considerable  expense  to  himself,  expressly  for  work  on  the 
Waccemaw,  and  inasmuch  as  the  character  of  work  done  by  him  was  so  superior  and 
in  every  way  satisfactory,  it  was  deemed  but  just  that  he  should  have  every  consid- 
eration shown  him  by  the  Government,  consistent  w  ith  strict  economy.  For  thes^t  rea- 
sons the  hand  hoister  was  laid  up. 

To  the  end  of  the  present  fiscal  year  the  improvement  had  reached  a  point  about 
96  miles  (according  to  distances  at  present  in  use  on  the  river)  above  Georgetown, 
and  approximately  33  miles  above  Conway.  Of  this  distance,  12  miles  of  the  river 
was  quite  thoroughly  cleared,  and  21  miles  roughly. 

Mr.  Daggett's  hoister  (including  the  material  taken  from  Little  Needle  Eye  Cut-off) 
did  the  following  work  for  the  year :  Removed  from  the  channel  2,857  logs,  4*56  stumps, 
1,711  large  snags,  183  cords  of  small  snags,  6  barrels  rosin,  1  sunken  flat,  and  368  cu- 
bic yards  of  muc  From  the  banks,  1,^3  trees,  99  trees  *'deaded,"  219  cords  brush, 
and  7,405  running  feet  of  bank  cleared. 

Work  of  the  United  States  hand  hoister :  Removed  from  the  channel  223  logs,  44 
stumps,  203  large  snags,  8  cords  of  small  snags ;  obstructions  removed  from  the  banks, 
1,354  trees  with  roots,  2,557  trees  cut  and  trimmed,  595  cords  of  brush,  134  trees 
**  deaded,"  and  37,418  running  feet  of  bank  cleared. 

The  foregoing  work  greatly  improved  the  section  of  the  river  over  which  it  ex- 
tended. The  excellence  of  the  work  is  highly  spoken  of  by  all  who  have  seen  it,  and 
the  captains  of  the  steamers  running  on  the  river  are  loud  in  their  praise  of  the 
benefit  to  navigation.    The  steamers  can  now  run  safely  at  night  where  it  was  with 
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difficulty  that  they  coald  get  along  at  all  in  daylieht  before  the  obstructions  were  re- 
Boved.  The  reputation  of  the  improvement  stands  well  with  the  citizens  of  the  Wac- 
oemaw  country,  and  they  are  extremely  anxious  to  have  it  extended  upward  as 
quickly  as  possible.  There  is  no  doubt  but  that  the  opening  of  the  Upper  Waccemaw 
will  soon  very  largely  increase  the  commerce  and  develop  the  rich  resources  all  along 
the  river. 

Much  credit  is  due  Mr.  Thomas  W.  Daggett  for  the  success  of  this  improvement. 
He  never  leaves  off  using  every  effort  iu  tne  rapid  prosecution  of  the  work,  and  he 
ipares  uo  pains  nor  expense  in  providing  his  bolster  with  every  convenience  for  most 
eih<*ieQt  Avork. 

Dynamite  has  been  used  during  the  year  with  marked  economy  in  removing  obstruc- 
tions. 

An  inexpensive  survey  was  made  from  Qeorgetown  to  Star  Bluff.  From  George- 
town to  Oat  Bed  Shoal  the  measurements  were  made  with  a  floatable  rubber  tape, 
500  feet  iu  length,  and  from  Oat  Bed  to  Star  Bluff  by  stadia  measurements.  The 
floatable  tape  gave  great  satisfaction  for  rapid-river  measurements.  The  notes  were 
plotted  in  the  tield  as  fast  as  taken,  and  the  maps  were  thus  roughly  completed.  The 
map  of  thin  survey,  II  sheets,  is  respectfully  sent  herewith. 

RKCOMMENDATIONS. 

It  is  respectfully  recommended  that  work  be  continued  above  Conway  as  rapidly 
as  possible,  so  as  to  get  the  entire  length  of  the  river  open — first  to  uninterrupted  pole- 
flat  navigation;  alter  this,  roughly  cleared  for  steamboat  navigation;  after  this, 
tboronghly  clear  the  channel. 

It  is  recommended,  however,  that  the  river  be  cleared  soon  as  possible  for  steam- 
boat navigation  to  Star  Bluff,  and  from  that  point  for  pole-flat  navigation  next. 

It  is  believed  that  the  Upper  Waccomaw  is,  in  every  way,  well  worthy  of  improve- 
ment by  the  General  Government,  and  that  the  increase  in  the  commerce  would  be 
fooner  brought  about  by  opening  the  river  above  Conway  prior  to  any  other  work  on 
the  stream,  and  that  by  so  doing  a  greater  number  of  people  will  be  benefited. 

COMMKRCE. 

I  wonid  respectfully  refer  you  to  the  commercial  statistics,  forwarded  in  January 
last,  for  the  calendar  year  1886.  No  more  reliable  information  than  that  can  be  ob- 
tained now  on  this  subject. 

It  is  generally  admitted  that  there  has  been  an  increase  in  the  shipments  of  naval 
8tores  from  above  Conway  since  the  improvement  of  that  section  of  the  stream,  but 
just  exactly  what  that  increase  amounts  to  I  have  been  unable  to  ascertain. 

I  am  greatly  indebted  to  Mr.  A.  Z.  Banta,  timekeeper  and  overseer  of  this  work, 
for  the  faithful  and  most  efficient  performance  of  his  duties.  Mr.  Banta  is  recom- 
mended as  a  correct,  prompt,  hard-working  man  wherever  his  services  may  be 
needed.  I  consider  Mr.  Banta  the  equal  of  any  of  my  acquaintances  in  superiutend- 
ine  and  conducting  river  works. 

Mr.  H.  F.  Price,  surveyor,  did  a  great  deal  of  work  in  a  very  short  time,  and  at  a 
•omparatively  small  cost,  in  surveying  the  river.    My  thanks  are  also  due  him. 
Very  respectfully,  your  obedient  servant, 

Rbid  Whitford, 
Asnatant  Engineer, 
Capt.  W.  H.  Bdcbt, 

Corps  of  Engineere,  U.  8,  A. 


COMMBBCIAL  8TATIBTI08. 

When  work  commenced  in  1890  the  river  was  navigable  for  12-foot  draught  boats 

2p  2;)  miles,  thence  for  7-foot  draught  boats  at  high  water  37  miles  more  to  Conway, 
very  where  the  river  was  more  or  less  obstructed.  Its  commerce  is  estimated  to 
liave  then  been  about  $400,000  per  year,  carried  by  one  steamer,  one  steam-tug,  and 
ti/ty-four  schooners. 

At  present  the  low-water  navigation  has  been  carried  up  for  3-foot  draught  boats 
to  a  point  24  miles  above  Conway.  The  river  has  been  thoroughly  cleared  of  all  dan- 
gerous obstructions  to  Conwaj*  and  roughly  cleared  above.  The  commerce  is  now 
estimated  at  $1,600,000  per  year,  carried  by  three  steamers,  two  tugs,  and  seventy 
ocean  schooners. 

The  rates  of  freight  have  been  greatly  lowered  and  marine  insurance  below  Con- 
way is  considered  unnecessary,  except  against  fire. 
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This  river  flows  throagh  an  exceedingly  fertile  ooantry,  as  yet  without  railroad  or 
other  good  transportation  facilities.  Every  dollar  so  far  sp^t  npon  this  improve- 
ment has  been  accompanied  by  the  development  of  over  |26  of  annual  commerce. 
The  same  rapid  development  should  continue  as  further  appropriations  become  avail- 
able and  are  expended. 

Full  statistics  as  to  the  river  commerce  were  sought  unsuccessfully  from  the  steam- 
boat  companies.  The  commeroe  for  the  year  enmng  December  30,  1886,  is,  how- 
ever, estimated  as  follows : 


AjTtioles. 


Cotton hales.. 

Spirits  turpentine barrels.. 

Itosinand  tar do.... 

Bice  (roagh) bndiels.. 

Rice  (cleaned) , barrels.. 

Lomber ^ feet.. 

Shingles : nomber.. 

G«n^»l merchandise,  mainly  retom  freights tons.. 


Quantity. 


fi.000 

1800^000 

10.000 

166.000 

60,000 

60.000 

100.000 

100,000 

20.000 

300.000 

5,000,000 

76,000 

3,000.000 

16.000 

15,000 

750,000 

1,065,000 


M13, 

IMPROVEMENT  OF  GREAT  PEE  DEE  RIVER,  SOUTH  CAROLINA. 

(For  special  history  of  past  work,  see  pa^^  1019,  Annaal  Beport  of 
1886.) 

The  Great  Pee  Dee  River,  emptying  into  Winyaw  Bay  at  Georgetown, 
S.  0.,  has  (inclnding  its  npper  portion,  called  the  Yadkin)  a  total  length 
of  about  500  miles  and  a  drainage  area  of  16,329  square  miles,  of  which 
9,642  sqaare  miles  lie  above  the  months  of  the  Black,  Lynche's,  and 
Little  Pee  Dee,  its  main  tribntaries.  At  Gheraw,  at  a  stage  of  0.5  foot 
above  low  water,  its  discbarge  is  about  7,000  cubic  feet  per  second.  This 
river,  prior  to  governmental  improvement  in  1880,  was  dangerously  ob- 
structed with  snags  and  logs  everywhere.  Otherwise  it  was  easily 
reached  at  a  point  37  miles  above  its  mouth  by  9-foot  draught  boats 
coming  by  way  of  the  Waccemaw  and  Bull  Greek ;  thence  it  was  navi- 
gable for  the  same  boats  24  miles  further,  to  Smith's  Mills,  and  thenoe 
for  3.5-feet  draught  boats  at  low  water  54  miles  further,  to  Little  Bluff, 
or  at  high  water  110  miles  further,  from  Smith's  Mills  to  Gheraw,  the 
present  head  of  steam  navigation,  171  miles  above  Georgetown.  The 
commerce  of  the  river  is  estimated  to  have  then  been  $400,000  of  goods 
transported  per  year. 

The  original  project  of  1880,  as  continued  to  date,  proposed  for  $25,000 
to  secure  a  thoroughly  cleared  9-foot  navigation  to  Smith's  Mills,  and 
a  3.5-foot  navigation  to  Gheraw  at  all  stages  of  water.  This  estimate 
was^  based  on  an  examination  required  to  be  made  hastily  and  inexpen- 
sively. As  regards  logs  and  snags,  the  estimate  allowed  for  only  500 
in  all  (two  per  mile,  on  an  average) ;  whereas,  as  well  as  can  now  be  esti- 
mated, over  2,500  logs  and  snags  have  actually  been  removed,  and  about 
4,500  more  are  awaiting  removal  (in  all,  32  per  mile).  Moreover,  these 
logs  are  extremely  large,  and  their  removal  proportionately  expensive. 
A  personal  inspection  of  the  entire  river  (as  soon  as  possible  after  as- 
suming charge  in  1884)  revealed  these  facts,  and,  moreover,  showed  me 
the  agricultural  richness  of  the  river  basin,  its  urgent  need  of  better 
transportation  facilities,  and  the  worthiness  of  the  improvement.  Be- 
sides the  first  insufficient  estimates,  I  find  that  inadequate  yearly  ap- 
l)ropriations  and  their  consequences  (the  alternate  disorganization  and 
reorganization  of  working  parties,  damage  to  unfinished  work,  extra 
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loperiDtciidcuce,  and  deterioration  of  plaat)  have  added  coDsiderably 
to  the  cost  of  the  work.  For  all  the  above  reasous  the  estimates  for 
the  final  cost  of  the  work  were  raised  in  1885  to  $117,000.  The  aggve- 
gate  amoant  appropriated  for  this  project  ap  to  June  30, 1887,  is  $47,000. 

Thirty-seven  thousand  three  hundred  and  dfty  eight  dollars  and 
deveo  cents  have  been  expended  in  all  upon  this  improvetneat  up  to 
June  30,  1887,  giving  at  all  ordinary  stages  of  water  a  well-cleared  9- 
fbot  aavigation  61  miles  upwanl,  to  Smith's  Mills ;  and  a  fairly  cleared 
Sihfoot  navigation  at  low  water  50  miles  further,  to  the  railroad  sta- 
tion at  Pee  Dee,  or,  at  high  water,  110  miles  further,  from  Smith's  Mills 
to  Gheraw.  The  commerce  of  the  river  has  thereby  been  increased  so 
u  to  be  at  present  about  $2,000,000  per  year,  showing  that  each  dol- 
lar speut  on  this  improvement  has  been  accompanied  by  the  develop- 
iBent  of  about  $43  of  annual  commerce.  The  latest  reliable  commercial 
statistics,  those  for  the  year  ending  December  30,  1886,  are  herewith 
appended. 

The  navigation  of  the  river  is  obstructed  at  points,  as  shown  by  the 
following  extract  from  special  report  dated  December  18,  1886 : 

About  12.5  miles  above  Georgetown  this  river  is  crossed  by  the  Wilmin^toa,  Colum- 
bia and  Aii^osfa  Railroad,  on  u  bridp^e  provided  with  a  draw-span  of  suitable  width. 
pQ>je€tiiig  irou- work  on  the  piers,  swift  cross-currents  in  the  river,  and  an  improperly 
arranffcd  piling;:- fender  combine  to  subject  passing  vessels  to  injury. 

Several  miles  above  the  railroad  bridge  the  river  is  crossed  by  the  toll-bridge  of 
tb«  Society  Hill  Bridge  Company  on  a  through  bridge  provided  with  a  draw-span  of 
proper  width.  Swift  and  cross  currents  and  the  absence  of  suitable  fenders  combiue 
10  wibject  passing  vessels  to  injury  by.the  bridge  piers. 

I  recommend  that  the  owners  of  both  these  bridges  be  required  to  provide  strong 
and  suitable  fenders  at  both  ends  of  these  draw  openings,  these  fenders  extending  100 
feet  above  and  below  the  bridge,  and  rising  above  ordinary  high  water  to  within 
aUiut  a  foot  of  the  draw  span's  lower  chord. 

The  s|)ecial  work  of  the  year  is  as  follows :  Expenditures,  $10,438.68. 
Valneof  United  States  plant,  $1,965.  One  United  States  lioister  and 
one  hired  boister  were  in  use  during  a  portion  of  the  year. 

So  work  was  done  prior  to  October,  for  want  of  funds.  Between  that 
elate  and  June,  1887,  and  from  the  entire  length  of  river,  996  logs,  438 
stumps,  82  trees,  44  large  snags,  22  cords  of  small  snags  were  removed 
from  the  river-bed ;  and  2,023  trees  and  12  cords  of  brush  (15,336  linear 
feet  of  cleared  bank)  were  removed  from  the  river- banks.  A  small  sur- 
vey was  made  of  the  river  in  June  with  a  view  of  obtaining  a  map  suit- 
able for  properly  ordering  and  recording  future  work. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  specifying 
it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably  done 
by  hired  labor  and  the  purchase  of  materials  in  open  market. 

A  water-gauge  record  was  kept  during  the  working  season. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

The  general  charge  of  the  work  has  been  under  the  immediate  super- 
intendence of  Assistant  Engineer  Keid  Whitford,  whose  report  is  here- 
with appended. 

Beeommendations  for  future  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  present 
approved  and  adopted  project,  so  as  to  secure  a  thoroughly  cleared  9- 
foot  navigation  to  Smith's  Mills,  and  thence  a  3.5  foot  navigation  to 
Gheraw  at  all  stages  of  water,  at  a  total  expense  of  $70,000  in  adiiition 
to  the  fands  available  June  30,  1887 ;  this  amount  to  be  appropriated 
in  yearly  installments  of  $60,000  until  complete.  Smaller  appropria- 
tions will  increase  the  cost  of  the  work  from  $2,000  to  $5,000  per  ap- 
propriation. Further  improvement,  so  as  to  extend  the  navigation  above 
Cheraw,  is  not  recommended  for  the  present. 
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After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $5,000  per  year  to  properly  maintain  the  improved  chan- 
nel. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows :  The  entire  length  of  river  should  be 
examined  and  improved  uniformly  each  year.  During  the  low- water 
stage  the  most  troublesome  sunken  logs  and  snags  should  be  removed 
from  the  channel.  During  the  high-water  stage  the  most  troublesome 
leaning  trees  should  be  cut  down  and  pulled  back  from  the  banks,  as 
also  such  trees  on  caving  banks  as  appear  liable  to  fall  into  the  river 
channel  during  the  following  year. 

This  river  is  in  the  oolleotion  district  of  Geoigetown,  S.  C. 

Money  statement. 

Jaly  1, 1886,  amount  available $80.57 

Amoaut  appropriated  by  act  approved  Aagust  5,  1886 20, 000. 00 

20, 080. 57 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outsUnding  July  1, 1886 $9,045.22 

July  1,  1887,  outstanding  liabiUties 1,393.46 

10, 438. 66 

•  _  

July  1,  1887,  amount  available 9,641.89 


{Amount  Testimated)  required  for  completion  of  existing  project 70, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    60, 000.  UO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


bbport  of  mr.  rbid  whtiford,  assistant  knoinkkr. 

United  States  Engineer  Office, 

Georgetoumy  S.  C,  July  8,  l887. 

Captain:  I  have  the  honor  to  make  the  following  report  upon  this  river  for  fiscal 
year  ending  June  30,  1887  : 

Operations  have  been  carried  on  both  above  and  below  Smith's  Mills ;  at  the  former 
place  by  Skinner  &  Ferris's  hoister,  under  written  agreement,  work  having  beeu  be- 
gun November  6,  1886 ;  and  at  the  lower  place  by  the  United  States  steam  bolster, 
work  having  been  begun  October  25, 1886. 

The  present  approved  project  provides  for  a  depth  of  channel  of  3.5  feet  at  dead 
low  water,  above  Smith's  Mills.  The  hoister  on  that  section  of  the  river  (Smith's 
Mills  to  Cheraw)  had  worked  over  the  entire  distance,  and  returned  to  a  point  within 
15  miles  of  Smith's  Mills  on  June  30, 1887.  In  this  way  the  channel  and  river  banks 
were  roughly  cleared  of  obstructions,  as  follows : 

From  tke  cSuinnel,  590  logs,  351  stumps,  82  trees,  21.5  cords  of  snags. 

From  the  river  hanka^  1,178  trees  (many  of  them  removed  with  roots),  11.61  cords 
brush,  12,026  running  foot  of  banks  cleared. 

Below  Smith's  Mins  the  present  approved  project  contemplates  a  depth  of  chan- 
nel of  9  feet  at  dead  low  water.  The  United  States  hoister,  to  June  30,  1887,  had 
worked  over  the  entire  river,  from  Port  Harrelson,  where  the  first  of  the  work  seemed 
to  be  needed,  to  Smithes  Mills,  and  returned  to  a  poiut  about  15  miles  below.  In  this 
way  the  chanuel  and  river  banks  were  ronghly  cleared  of  obstructions,  as  follows : 

From  titeofiannel,  406  logs,  87  stumps,  44 Targe  snags,  10  cords  small  snags. 

From  the  river  banktf  845  trees,  3,310  running  feet  of  banks  cleared.  , 

This  hoister  is  less  powerful  thau  any  other  in  the  district,  has  a  greater  depth  to 
clear  at  dead  low  water,  and  has  the  disadvantage  of  not  being  a  self-propeller :  but,  on 
the  other  hand,  its  cost  of  operating  is  less.  During  the  year  progress  of  tne  work 
was  occasionally  retarded  by  high  water.  A  baud  hoister.  quarter- boat  and  row-boat 
were  built,  the  property  cared  lor  and  kept  in  excellent  repair. 

An  inexpensive  survey,  by  floatable  rubber-tube  measurements,  is  now  being  made 
from  Cheraw  to  Oeorgetown. 

A  boat-house  was  built  at  Georgetown  and  paid  for  in  part  by  this  work. 
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There  is  no  donbt  bat  that  the  past  year's  work  greatly  improved  the  navigation 
of  the  river. 

Whenever  possible  information  was  asked  from  passing  boats  as  to  the  location  of 
the  present  most  troablesome  obstraotions,  and  when  given  those  partioalar  obstmc- 
tioDs  were  removed  in  preference  to  any  othera  The  work  has  been  distribnted  over 
the  entire  length  of  the  river  in  the  most  Judicious  manner  possible.  It  is  believed 
that  every  log,  snag,  or  stump  removed  from  the  channel,  and  every  tree  cut  from 
the  banks  improved  the  condition  of  the  river.  Certainly  there  is  still  very  much  to 
be  done  of  this  same  character  of  work.  It  is  not  to  be  expected  that  some  200  miles 
of  river,  possessing  the  natural  features  of  the  Great  Pedee,  could  be  thoroughly 
eicttTMi  of  obstructions  in  the  time  the  United  States  has  been  carrying  on  the  im- 
provement. The  appropriations  have  been  very  small,  not  allowing  the  work  to  go 
on  continuonsly.  There  are  some  shoals  in  the  river  upon  which  there  is  less  depth 
thio  the  projects  call  for,  but  Just  exactly  the  number  and  extent  of  them  will  re- 
qaire  a  detailed  survey  of  each  one  to  ascertain. 

BECOMMENDATIONS. 

It  is  respectfnlly  recommended  that  operations  be  carried  on  as  heretofore,  viz  : 
Work  over  the  river,  back  and  forth,  removing  the  worst  obstructions  first,  and  in 
this  way  continue  till  the  channel  is  thoroughly  cleared.  As  far  as  possible,  do  the 
ehannel  work  daring  the  low  stages  of  the  water,  and  cut  the  growth  from  the  cav- 
io|(  banks  when  the  river  is  high. 

The  Great  Pedee  is  a  very  important  river  in  this  State,  worthy  in  every  way  of 
inproTement  by  the  General  Government.  The  number  of  people  to  be  benefited  by 
ifording  nninterropted  navigation  is  very  large,  and  the  rich  resources  of  the  conn- 
tiy  to  be  developed  by  cheap  and  certain  transportation  is  very  great.  There  is  an 
eatsblished  trade  on  the  river  of  no  small  value,  and  every  dollar  expended  by  the 
United  States  has  increased  that  traffic  to  a  certain  extent.  This  will  continue  to  be 
the  ease  as  the  improvement  is  carried  on. 

COMMBBOX. 

Ton  are  respectfally  referred  to  the  commercial  statistics  famished  in  Jan  nary 
list  for  the  eaiendar  year  of  1886.  No  more  reliable  information  than  that  can  be 
obtained  now  as  regards  this  subject. 

Mr.  8.  B.  Rhodes,  overseer,  and  £.  C.  Easterling  and  George  D.  Anderson,  time-keep- 
en,  deserve  maoh  credit  for  the  oheerfal  and  oorreot  penormanoe  of  their  duties. 
They  have  my  thanks. 

There  is  no  better  place  than  this  to  thank  Mr.  Alden  James,  clerk,  for  his  intelli- 
feoee  and  valuable  assistance  in  every  endeavor  to  carry  oat  your  orders  relative  to 
the  works  onder  this  office. 

Very  respectfully,  your  obedient  servanti 

Rbid  Whitford, 
AMiiiani  Enffinmr. 
Capt.  W.  H.  BiXBT, 

Carp90f  Engimeen,  U.  S^A, 


OOMMXBCIAL  8TATISTI08. 

When  work  commenced  in  1880  the  river  was  navigable  at  low  water  for  8-foot 
dnmght  steamers  37  miles,  and  at  high  water  for  3.5-foot  draught  steamers  171  miles 
to  Cheraw.  The  river  was  then  dangerously  obstructed,  however,  by  snags,  and  ac- 
eidents  to  the  steamers  were  of  common  occurrence.  The  commerce  is  estimated  to 
have  then  been  about  $400,000  per  year. 

At  present  boats  ran  as  before,  but  without  danger.  Three  steamers  and  many 
pole-boats  mn  to  Cheraw,  and  30  ocean  schooners  to  Smith's  Mills.  The  commerce  is 
now  estimated  at  about  $2,000,000  per  year. 

The  rates  of  insurance  are  now  very  low,  since  accidents  rarely,  if  ever,  happen  to 
the  steamers.  The  rates  of  freight  from  Cheraw  have  been  reduced  from  25  to  60  per 
eent  by  the  improvement  of  the  river. 

The  country  in  the  neighborhood  of  the  river  is  steadily  developing  under  the  in- 
flueoce  of  better  transportation  facilities.  Each  dollar  so  far  spent  upon  this  im- 
provement has  been  accompanied  by  the  development  of  about  $43  of  annual  com- 
merce. It  is  estimated  that  prospective  benefits  to  oonunerce  will  be  in  proportion 
to  those  of  the  past. 

8872  ENO  87 68 
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Efforts  to  obtain  from  the  steam-boat  companies  fnll  statistics  of  the  river  oo 
merce  have  been  unsuccessful.  The  commerce  for  the  year  ending  December  30,  18 
is  estimated  as  follows : 


Articles. 


DOWNWABD. 

Cotton bales.. 

Spirita  tarpentine hairela.. 

luMiniuidtar do  .. 

Bice bnebels.. 

Ton  timber eticlca.. 

Lnmber  (cyproM) feet.. 

Shingles number.. 

UPWABD. 

Fertilisers  and  general  morcluuidise • tons.. 


Qoantity. 


20,000 

8.000 

50.000 

100.000 

8,000 

2,000.000 

4,000.000 


15.000 


AnKN 


•800 
128 

60 

10« 

40 

30 

£0 


1,000 


2,188 


M  14. 

IBfPROVEMENT  OF  GEORGETOWN  HARBOR,  SOUTH  CAROLINA- 

(For  special  history  of  past  work,  see  p.  1029  Annaal  Report 
1886.) 

Georgetown  is  sitaated  at  tbe  head  of  Winyaw  Bay,  and  at  the  c 
flnence  of  the  Sampit,  Black,  Great  Pee  Dee,  and  Wacceinaw  riv 
(these  rivers  having  conjointly  a  drainage  area  of  18,040  square  miU 
and  is  the  natural  harbor  and  seaport  for  all  commerce  passing  to  b 
from  these  rivers  and  their  tributaries.  Georgetown  is  also  a  railrc 
terminus.  This  harbor,  prior  to  governmental  improvement  in  18 
had  an  excellent,  well-protected  anchorage  of  at  least  1  mile  in  long 
160  feet  width,  and  15  feet  depth.  A  bar  of  about  2,850  feet  length  b 
with  only  9  feet  depth  of  water  was  the  only  obstacle  to  an  otherw 
good  13-foot  navigation  from  Georgetown,  13  miles  to  the  ocean.  1 
commerce  of  this  harbor  is  estimated  to  have  then  been  about  $4,000,< 
of  transported  goods  per  year,  carried  by  thirty  schooners,  seven  stef 
boats,  and  two  steam  tugs,  measuring  in  all  about  9,000  tons. 

The  original  project  of  1881,  as  continued  to  date,  proposed  for  $14,( 
to  secure  a  dredged  channel  of  200  feet  bottom  width  and  12  feet  k 
water  depth  entirely  through  this  bar.  This  estimate  was  based  on  i 
supposition  that  the  bar  was  composed  only  of  sand  and  mud.  In 
equate  appropriations  delayed  the  work  until  1884,  and  when  acti 
work  was  commenced  it  was  found  that  the  sand  and  mu<l  was  a  m 
thin  surface-covering  to  an  old  cypress  swamp,  involving  the  furtl 
removal  of  about  600  enormous  stumps.  A  personal  inspection  of 
locality  and  work  (made  as  soon  as  possible  alter  assuming  cha 
in  1884)  showed  me  the  necessity  of  increasing  former  estimates,  f 
showed  also  the  present  and  luture  commercial  importance  of  t 
harbor  and  the  worthiness  of  the  improvement.  Besides  the  first 
sufficient  estimates,  1  find  that  inadequate  appropriations  and  tl 
consequences  (the  alternate  disorganization  and  reorganization  of  wc 
ing  parties,  damage  to  unfinished  work,  extra  superintendence  and 
terioratiou  of  plant)  have  added  considerably  to  the  cost  of  the  wc 
For  all  the  above  reasons,  the  estimates  for  the  final  cost  of  this  w 
were  raised  in  1885  to  $u9,000,  and  now  (1887)  to  $42,000.  The  agj 
gate  amount  appropriated  upon  this  project,  up  to  June  30,  1887 
$17,000. 
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Sixteen  tbousaud  six  baiidred  and  tweuty-two  dollars  and  fifty  cents 
have  been  exiiended  in  all  up  to  June  30,  1887,  giving  a  through  cut 
entirely  across  the  bar  with  12  feet  low- water  depth,  and  with  a  variable 
width  of  from  80  to  100  feet.  The  commerce  of  the  harbor  is  now  about 
the  same  as  in  1880,  no  special  increase  being  expected  until  the  present 
improvements  here  are  completed.  The  latest  reliable  commercial  statis- 
tics, those  of  the  year  ending  December  30,  188G,  are  herewith  appended. 

The  special  work  of  the  year  is  as  follows:  Expenditures,  $4,636.46; 
value  of  plant,  #271.  One  hired  dredge  was  in  use  during  a  part  of  the 
year.  No  work  was  done  from  August,  1885,  to  February,  1887,  for 
want  ot  funds. 

The  amount  appropriated  up  to  August,  1886,  was  too  small  for 
ecoDomical  work,  but  work  was  then  commenced  because  improvement 
was  so  mneh  needed  that  small  immediate  results  were  regarded  as  more 
valuable  than  larger  but  delayed  possible  results. 

Under  an  existing  contract  with  Mr.  Cephas  Gilbert,  of  Georgetown, 
work  was  continued  from  June  30, 1885,  to  August  13, 1885,  when  it  had 
to  stop  for  want  of  further  funds. 

As  soon  as  ))racticable  after  new  appropriations  became  available 
the  dredging  was  contracted  for  (with  Mr.  C.  Gilbert,  January  27, 1887), 
to  be  completed  during  1887.  Between  Febiuary  16,  and  May  17, 
coder  this  contract,  7,014  cubic  yards  of  sand  and  mud,  54  stumps, 
(measuring  120  feet  in  total  diameter),  and  97  cubic  yardsof  small  stumps, 
roots,  and  snags,  were  removed  from  the  channel  bed ;  completing  a  cut 
entirely  through  the  bar  from  Sampit  Kiver  to  Winyaw  Bay,  2,640  feet 
long,  at  least  12  feet  deep  everywhere  at  low  water,  and  100  feet  wide 
over  1,940  feet  length,  and  80  feet  wide  over  the  entire  length.  Further 
work  had  to  be  stopped  for  want  of  the  further  much-needed  funds. 

A  tide-gauge  record  was  kept  during  the  w.orking  season. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 
This  work  has  been  carried  on  with  great  vigor  and  thoroughness  under 
the  immediate  supervision  of  Assistant  Engineer  Reid  Whitford,  whose 
report  is  herewith  appended. 

Recommendations  lor  future  work  are  as  follows :  That  the  above 
improvement  be  completed  in  accordance  with  the  present  apj^roved 
and  adopted  project,  so  as  to  secure  a  channel  of  12  feet  depth  at  mean 
low  water,  and  of  about  200  feet  bottom  width,  entirely  through  the  bar, 
at  a  total  expense  of  $25,000  in  addition  to  the  funds  available  June  30, 
18S7;  this  amount  to  be  appropriated  in  one  sum.  Smaller  yearly  ap- 
propriations involving  the  alternate  disorganization  and  reorganization 
of  working  parties,  damage  to  unfinished  work,  extra  superintendence, 
and  deterioration  of  plant,  will  increase  the  cost  of  tbe  work  by  about 
♦2JHJ0  per  appropriation. 

The  channel  once  thoroughly  opened  will  probably  be  permanent. 
By  this  improvement  ocean  vessels  of  12  feet  (Jniught,  after  once  cross- 
ing the  Winyaw  Day  Bar,  can  proceed  without  further  delay  15  miles 
farther  to  their  anchorage  at  Georgetown. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  as  follows : 

The  present  channel  should  be  at  first  widened  throughout  to  100  feet 
width,  next  to  120  feet  width,  and  so  on,  each  successive  addition  to  the 
channel  width  being  carried  through  the  entire  length  of  cut.  The  re- 
moval of  stumps  must  accompany  or  follow  immediately  the  removal  of 
mud  and  sand.  Immediate  improvement  is  so  necessary  that  any  ap- 
propriation, however  small,  should  be  immediately  utilized. 

Georgetown  is  a  port  of  entry. 
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Money  statement 

July  1,  1886,  amount  available $13.95 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000. 00 

5, 013. 9& 
July  1,  1887,  amount  expended  during^  fiscal  year,  exolusiye  of 

outstanding  liabilities  Juiy  1, 1886 $4,626.46 

July  1,  1887,  outstanding  liabilities..: 10.00 

4,636.4S 

July  1,1887,  amount  available » 377.50 

{Amount  T estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1889  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahtiraet  of  proposals  for  dredging  in  harbor  at  Georgetown,  8,  C,  opened  at  11.30  a.  «., 

Aoveta5«r9,  1886. 


Vo, 

Kmum  and  addieMet  of  bidden. 

How 
meeeared. 

Price  per 
oabicyard. 

Semarkff. 

1 

Bittenboiue  Hoore,  Mobile,  Ala 

(hnU, 

Bid  withdrawn  in  person  at  th* 
opening. 

9 

W.H.  W.Morrie,New  Torl[,K.  r  .... 

Insoows.. 

1« 

Mr.  Morris  was  allowed  to  withdraw  his  bid  without  prejudice  and  no  contraci 
was  made. 


Ahetraet  of  propo9dl$for  dredging  in  Georgetown  Harbor,  8ouih  Carolina,  received  Jann- 

ary  10,  1887. 


Va 


Name  and  addreM  of  bidder. 


Cephas  Qilberti  (Georgetown,  8. 0 . 


How 
meaaored. 


Inaoowa. 


Prioeper 
cnbio  yard. 


Contract  with  Cephas  Gilbert. 


report  of  icr.  rkid  whittord,  assistant  sngiinar. 

United  States  Enginebr  Office, 

Georg^awn,  8,  C,  Jnne  15,  1887. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  thia 
harbor  for  the  fiscal  year  to  date : 

The  contract  was  awarded  to  Cephas  Gilbert,  of  this  place,  for  dredging  in  the 
mouth  of  Sampit  River  The  work  consinted  in  widening  the  channel  previously 
excavated  at  tbis  point  by  the  United  States. 

The  contractor  begun  work  February  16, 1887.  The  funds  having  been  exhausted, 
operations  were  suspended  on  May  17,  1887.  During  this  time  there  was  removed  by 
the  dredge  the  following  material :  7,613.72  (exclusive  of  that  which  was  removed 
below  the  depth  of  12.5  feet  at  low  water,  for  which  the  contractor  was  not  paid) 
cubic  yards  of  sand  and  mud,  119.7  diametrical  feet  of  large  stumps,  and  97  cubic  yards 
of  small  stumps,  roots,  and  snags. 

The  work  added  40  feet  in  width  to  the  narrow  channel  (40  feet),  with  12  feet  clear 
depth  at  mean  low  water  already  existing  through  the  shoal.  Besides  this,  another 
out  of  20  feet  width  was  carried  within  about  700  feet  of  the  deep  water  in  Winyaw^ 


VWtvi-yaft'^Bt^y 
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Ba.T.  The  ilredge<l  channel  has  now  a  clear  width  of  80  feet,  the  channel  lines  as 
dredged  heing  straight,  and  with  this  width  it  is  believed  that  it  can  now  be  nsed  to 
coDAiderable  advantage  during  daylight  for  the  purpose  for  which  it  was  intended, 
Tii,  to  allow  vessels  leaving  Georgetown  at  low  tide  to  go  to  sea,  16  miles  distant,  on 
the  following  high  water.  Since  the  completion  of  this  gear's  work  a  vessel  drawing 
11.5  feet  left  the  wharf  at  Georgetown  and  actually  made  the  trip  as  above.  Nothing 
of  the  kind  was  ever  done  before— a  strong  evidence  of  the  improvement.  Heretofore, 
owing  t«  the  existence  of  the  bar  at  the  month  of  the  Sampit,  between  the  deep  water 
«f  the  bay  and  that  at  the  wharves  of  Georgetown,  vessels  drawing  12  feet  were  com- 
pelled to  cross  This  bar  during  a  high  watery  and  then  to  wait  nntil  the  next  high  water 
before  they  could  get  to  sea.  This  being  the  case,  there  can  be  no  doubt  aoout  the 
improvement  so  far  accomplished  by  the  United  States. 

Danng  October  and  November  last  a  careful  survey  was  made  over  the  ground  pre- 
TioQsly  dredged.  Each  sounding  within  the  channel' lines  was  located  by  an  angle 
from  the  shore,  measured  with  a  transit,  cutting  the  ranges  at  the  points  as  designated 
bj  the  Boondincs.  The  soundings  appearing  outside  of  the  channel  lines  ^  ere  not  so 
carefhlly  located  or  plotted.  The  map  of  this  survey,  which  is  respectfully  sent  here- 
with, supersedes  all  former  maps  furnished  by  this  office  covering  the  same  area  at 
tbe  mouth  of  the  Sampit  River.  It  shows  the  dredging  done  during  the  present  fiscal 
je^r  and  that  done  previously. 

There  beinff  no  facilities  for  the  storage  of  row-boats  while  not  in  use  oelonging  to 
this  work  ana  other  works,  and  a  shelter  of  this  kind  being  very  much  needed  for  the 
protection  of  the  boats,  an  ordinary  boat-house  was  constructed  at  Georgetown  for 
the  joint  use  of  all  boats  belonging  to  the  works  under  this  office.  The  improvement 
of  this  harbor  came  in  for  a  small  share  of  this  expense,  having  a  clinker-built  boat 
to  be  stored. 

COMM^CS. 

4 

Mr.  John  I.  Hazard,  one  of  Georgetown's  most  active  business  men,  who  has  Tery 
kindly  famished  the  commercial  statistics  for  this  work  for  the  past  several  years, 
has  now  informed  me  that  he  thinks  the  amount  of  commerce  for  the  fiscal  year  Jnst 
coding  is  so  nearly  the  same  as  it  was  for  the  calendar  year  ending  December  31, 
]SS6,  that  it  would  be  safe  to  report  here  the  commerce  as  reported  tor  the  calendar 
year  as  below. 

•  •••••• 

It  is  respectfully  recommended  that  next  year's  work  be  carried  on  as  in  the  past, 
tinder  the  present  approved  project,  and  that  tl  e  widening  of  the  channel  through 
the  shoal  at  the  mouth  of  the  Sampit  River  be  continued— each  cut  being  carried  en- 
tirely tbroagh  before  a  new  one  is  commenced,  till  it  shall  have  reached  the  full  width 
of  '^  feet,  as  contemplated  by  the  approved  project. 

Mr.  William  C.  Johnstone  fiUod  very  acceptably  the  place  as  inspector  of  this  work 
daring  the  present  year. 

Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
A$aiatant  Engineer. 
Ctpt.  W.  H.  BiXBY, 

Corpe  of  Enginetr$f  U.  8.  A, 


OOMMXBCIAL  STATISTICS. 

When  the  improTement  was  recommenced,  in  18B1,  the  harbor  had  an  excellent,  well- 
protected  anchorage  of  at  leaist  1  mile  in  length,  150  feet  width,  and  15  feet  deptn,  bat 
with  an  entrance  bar  allowing  only  9-foot-araught  boats  to  pass  at  low  water.  The 
bommeree  is  now  estimated  to  havo  then  been  about  $4,000,000  per  year,  carried  by 
•even  steamers,  two  tugs,  and  thirty  ocean  schooners  and  ships.  No  work  on  the  im- 
provement was  commenced  nntil  1884,  for  want  of  funds. 

At  present  the  improvement  is  still  incomplete.  A  narrow  passage  of  at  least  80 
feet  width  and  12  feet  depth  has  been  cut  through  the  bar.  The  commerce  is  now 
estimated  at  $5,000,000  per  year,  carried  by  nine  steamers,  two  tugs,  and  thirty  ocean 
•ebooners  and  ships. 

The  work  so  far  done  has  had  but  little  effect  on  commerce.  No  effect  can  be  ex- 
pected until  the  improvement  is  completed. 

The  rates  of  freight  and  insurance  are  as  yet  not  affected. 

The  completion  of  this  improvement  will  add  considerably  to  the  commerce  of 
Georgetown,  and  will  lessen  rates  of  insurance  and  freight.  The  presence  of  this 
|D]ier  bar  at  Georgetown  Harbor,  taken  in  connection  with  the  outer  bar  at  Winyaw 
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Bay,  caases  a  delay  of  at  least  two  days  to  yessels  entering  and  leavine  Oeorgetomi. 
The  removal  of  the  Georgetown  Bar  will  shorten  this  delay  to  one  day.  Georgetown  is 
the  natural  harbor  and  sea-port  of  IB^OOO  square  miles  of  fertile  lands  belonging  to 
the  Sampitj  Waccamaw,  and  Pee  Dee  River  basins.  The  development  of  northern 
South  Carolina  requires  that  Georgetown  Harbor  be  given  a  deeper  channel  and  better 
oommunication  to  these  rivers  and  to  the  ocean. 

The  commerce  of  this  harbor  for  the  year  ending  December  30,  1886,  is  estimated 
as  follows : 


Articles. 


Cotton .'. bales. 

Bpirits  tarpontine barrels. 

BosUiaiid  tar : do... 

Bice  (rough) bosheTB. 

Bice  (cleaned) barrels. 

Lamber feet. 

Shingles number. 

Genmd  merobandise 

General  merchandise  (mainly  retom  freights) tons. 


Total 


31,000 

27,000 

160,000 

100.000 

30.000 

6,000.000 

0,000,000 


Amount. 


$1,240,000 

432,000 

100,  (^ 

100,000 

450,000 

76,000 

30.000 

15,000 

1,600.000 


4.002.000 


M15. 
IMPBOYEMENT  OF  WINYAW  BAY,  SOUTH  OABOLINA. 

This  bay  is  the  nataral  and  only  ocean  entrance  to  Georgetown  Har- 
bor and  to  the  Sampit,  Black,  Oreat  Pee  Dee,  Waccamaw  rivers  and 
their  tribntaries,  with  their  500  miles  of  navigable  river,  18,000  sqnare 
miles  of  drainage  area,  and  present  $5,500,000  of  annual  commerce. 
When  the  existing  Mosquito  Creek  (San tee  River),  Congaree,  and 
Wateree  river  improvements  are  completed,  Winyaw  Bay  will  be- 
come the  entrance  to  the  river  basins  of  one-sixth  of  North  Carolina 
and  one-third  of  South  Carolina,  with  about  900  miles  of  navigable 
river,  34,000  square  miles  of  drainage  area,  and  $12,000,000  of  annual 
commerce. 

This  bay,  prior  to  governmental  improvement  in  1886,  possessed 
only  9  feet  least  depth  of  water  upon  its  bar  entrance ;  but  a  12foot 
channel  the  rest  of  the  way  to  Georgetown.  The  volume  of  water 
moving  through  the  throat  of  this  bay  at  mid-ebb  daily,  at  an  average 
velocity  of  2.1  feet  per  second,  is  sufficient  to  actually  maintain  at  this 
point  a  channel  of  4,000  feet  width  and  21  feet  average  depth ;  so  that 
by  the  proper  expenditure  of  money  there  should  be  no  difficulty  in 
obtaining  a  good  bar  entrance  with  15  to  20  feet  depth  at  low  water. 
The  commerce  of  the  bay  is  estimated  to  have  then  been  from  $5,000,000 
to  $6,000,000  per  year. 

The  original  estimates  of  1885,  as  continued  to  date,  proposed  for 
$2,500,000  to  secure  a  permanent  bar  entrance  of  15  to  20  feet  depth  at 
low  water;  and  the  original  project  of  1885  recommended  an  immediate 
appropriation  of  $300,000  toward  this  work.  The  aggregate  amount 
appropriated  for  this  project  up  to  June  30,1887,  is  $18,750. 

Two  thdusand  five  hundred  and  seventy-five  dollars  and  forty-two 
cents  has  been  spent  in  all  upon  this  improvement  up  to  June  30,  1887« 
in  surveys  and  necessary  preparations  for  work.  No  special  increase 
of  commerce  has  been  thereby  obtained,  and  none  is  expected  until 
$300,000  has  been  expended.  The  latest  reliable  commercial  statistics, 
those  for  the  year  ending  December  30, 1886,  are  herewith  appended. 

The  special  work  of  the  year  has  been  as  follows:  Expenditures, 
$2,575.42;  value  of  United  States  plant,  $196. 
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Owing  to  the  difficulty  of  properly  specifying  it  beforehand,  measur- 
iDg  it  atierwardSy  such  work  as  was  done  was  allowably  done  by  hired 
labor  and  purchase  of  materials  in  open  market. 

Daring  the  fall  and  winter  a  careful  survey  was  made  of  the  area 
within  which  the  projected  dike  was  to  be  located,  and  a  much  less 
carefal  survey  of  the  neighboring  localities. 

5^0  further  work  was  done^  because  it  was  not  found  practicable  at 
present  to  make  any  economical*  and  advantageous  expenditure  of  the 
small  sum  of  money  so  far  available  for  this  improvement. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

Such  work  as  was  done  has  been  thoroughly  and  vigorously  carried 
OD  ander  the  immediate  supervision  of  Assistant  Engineer  Reid  Whit- 
ford,  whose  report  is  herewith  appended. 

Recommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  carried  on  in  accord  with  the  original  project  of  1885  by  the 
ooostructiou  of  stone  dikes  across  the  sloughs  and  along  the  inner  edges 
of  the  bars  until  a  good  channel  of  at  least  12  feet  depth  is  obtained  at 
one  or  both  of  the  bar  entrances,  at  a  total  expenditure,  if  necessary,  of 
12,700,000 ;  this  amount  to  be  appropriated  in  annual  installments  of 
1300,000  each. 

Various  personal  examinations  of  the  locality  and  its  surroundings 
have  convinced  me  of  the  worthiness  of  this  improvement  (that  of  the 
outlet  to  the  river  basins  of  two- thirds  of  South  Carolina)  and  the  urgent 
need  for  large  appropriations  and  rapid  work.  Smaller  yearly  appro- 
priations will  involve  the  alternate  disorganization  and  reorganization 
of  working  parties,  damage  to  unfinished  work,  deterioration  of  plant, 
extra  superintendence  and  care  of  plant,  etc.,  and  will  increase  the  final 
cost  by  from  $2,000  to  $20,000  per  year. 

The  improvement  once  thoroughly  finished  should  remain  compara- 
tively permanent. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be 
earned  on  approximately  as  follows : 

Twenty-five  thousand  dollars  foi  five  or  more  small  wing  dams  or  jetties 
to  guard  against  future  wear  of  the  shores  of  North  and  South  Islands 
on  the  fianks  of  the  final  main  jetties. 

Two  hundred  and  seventy-five  thousand  dollars  for  the  main  North 
Island  jetty. 

Subsequent  amounts  to  be  spent  only  after  due  consideration  of  the 
results  ot  the  work  already  done,  as  specially  explained  in  the  recom- 
meudations  of  the  original  survey  and  project  of  1885. 

This  water-way  is  in  the  ooUection  district  of  Georgetown,  S.  C. 

Money  statement 


Amonot  appropriated  by  act  approved  Augast  5,  1886 $18, 750. 00 

Jaly  1,  1687,  amoant  expended  during  fiscal  year,  exclasive 

ofiiabilitiesoutetaDdinff  July  1,  1886 $2,521.35 

July  1,  ]8b7,  oatstandiog  liabilities 54.07 


of  liabilities  outetanding  July  1,  1886 $2, 521. 35 

2, 575. 42 
Jnly  1.  1887,  amount  available 16,174.58 


I  Amount  (estimated)  required  for  completion  of  existing  project 2,481,250.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 300,000.00 
Submitted  iu  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  pf  1866  and  1867. 
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rbpost  of  mb.  reid  whitford,  assistaitt  engixekr. 

United  States  Enoikekk  Office, 

Geurgetown,  8,  C,  June  18,  1887. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  Wtnyaw 
Bay  during  the  fiscal  year  to  date  : 

A  detailed  survey  was  made  at  the  entrance  to  Winy  aw  Bay,  covering  an  area  of 
about  6  sritiare  miles  of  water.  Soundings  and  current  velocities  were  taken  all  over 
this  area,  which  are  shown  on  original  maps  already  forwarded  to  you.  The  object 
of  the  survey  was  to  obtain  necessary  information  fn  detail,  which  was  not  in  exist- 
ence, with  the  view  of  the  future  construction  of  stone  jetties  at  the  entrance  to 
Winyaw  Bay,  the  purpose  of  the  Jetties  being  to  deepen  the  bar  between  the  deep 
water  in  the  bay  and  at  sea.  Afterwards  the  survey  was  extended  np  Wiuyaw  Bay, 
in  a  rapid  manner,  to  the  mouth  of  the  Sainpit  River,  where  the  improvement  of 
Georgetown  Harbor  is  being  carried  on. 

For  use  in  the  surveys  a  life-boat,  28  feet  length  over  all  and  6  feet  beam,  was 
built  at  Smithville,  N.  C.  This  boat  has  air-tight  zinc  tubes,  5  inches  in  diameter,  run- 
ning 'More  and  aft,''  on  each  side  under  the  **  thwarts."  Ker  efficiency  as  a  life-boat 
was  severly  tested  in  February  last,  having  been  caught  in  a  cyclone  when  3  miles 
at  sea,  with  a  full  crew  of  8  men  on  board.  Her  behavior  in  the  breakers  was  all  that 
could  be  wished.  Finding  it  impossible  to  get  to  the  windward  with  five  oars,  she 
was  "scudded"  for  North  Santee  Point;  while  on  this  route  she  passed  through  2  miles 
of  breakers,  only  shipping  about  one  barrel  of  water.  The  party  all  landed  safelv  on 
Santee  Point,  and  the  boat  was  then  hauled  up  without  damage.  In  this  same  cyclone 
several  boats  belonging  to  outside  parties  were  swamned  and  a  vessel  dismasted  in 
the  entrance  to  Winyaw  Bay.  Two  of  their  men  were  drowned  from  one  of  the  boats. 
I  believe  our  whole  party  would  have  been  lost  had  they  been  in  any  other  row-boat 
in  this  vicinity. 

A  temporary  boat  house  was  built  for  the  storage  of  boats  belonging  to  this  work, 
the  house  being  paid  for  by  all  the  works  under  this  office  owning  row-boata. 

There  has  b^n  no  other  work  done. 

COMMERCE. 

I  would  respectfully  refer  you  to  a  communication  from  Mr.  W.  D.  Morgan  to  my- 
self, dated  January  3, 1887,  oonceming  this  subject.  For  the  past  year  there  can  be 
obtained  no  more  reliable  information  regarding  the  commerce  of  Winyaw  Bay  than 
that  given  by  Mr.  Mor^^.  A  copy  of  his  communication,  in  print,  is  hereto  attached. 
I  fully  concur  in  the  views  as  expressed  by  Mr.  Morgan. 
Very  respectfully,  your  obedient  servant, 

Rbid  Whitford,' 
AB9i»iant  Engit 
Capt.  W.  H.  BiXBT, 

Carpi  €f  EngimmrBf  U,  8.  A, 


COMMERCIAL  STATISTICS. 

This  bay  is  the  ocean  entrance  to  Georgetown  Harbor,  South  Carolina. 

No  work  has  yet  been  done  except  a  survey  to  see  if  there  is  any  way  of  advan- 
tageously expending  the  inadequate  funds  now  on  hand.  The  present  commerce  of 
t£i8  bay  is  that  of  the  Waccemaw,  Pee  Dee.  Black,  and  Sampit  rivers  and  George- 
town Harbor,  a  commerce  of  already  |7,0u0,000  per  year,  carried  by  200  ocean  vessels 
and  2  steamers,  making  bi-weekly  trips  to  Charleston.  At  the  ocean  bar  (here  is  at 
present  only  9  feet  deptn  at  ordinary  low  water.  Otherwise,  navigation  is  practicable 
for  boats  of  12  feet  draught.  At  present,  however,  vessels  drawing  no  more  than  10 
to  12  feet  are  f^ouently  detained  for  several  days  awaiting  a  flush  high  water  to 
take  them  over  tne  bar ;  and  however  j^at  the  distress  in  which  a  vessel  may  be 
while  outside  the  harbor,  no  tug  drawing  over  7  or  8  feet  can  go  to  her  assistance 
during  low  water. 

Already  Winyaw  Bay  is  the  outlet  to  $7,000,000  of  annual  commerce  of  the  Sampit, 
Black,  Pee  Dee,  and  Waccemaw  rivers.  More  than  this,  it  is  now  connected  by  a 
7- mile  canal  to  the  Santee  River,  so  that  it  will  soon  be  the  shortest  and  most  acces- 
sible outlet  to  $5,000,000  of  annual  commerce  which  will  come  down  the  Conga- 
ree,  Wateree,  and  Santee  rivers  as  soon  as  the  railroad  bridgee  over  these  rivers  are 
properly  furnished  with  draw-spans.    These  river  basins  at  present  raise  over  400,000 
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enbic  feet  p«r  minate,  safflcient  to  keep  open  a  passage-way  of  4,000  feet  width  and 
21  feet  average  depth  if  provided  with  proper  training-walls  or  dikes.  All  opinions 
of  the  Gtovernment  engineers  in  charge  of  this  work  so  far  are  to  the  effect  that  the 
l»r  is  well  worthy  of  improvement,  and  that  it  can  be  easily  improved  provided  the 
Deeessary  fands  are  votea  in  adequately  large  annual  appropriations.  An  immediate 
ftppropriation  of  $800,000,  properly  spent,  would  undoubtedly  develop  at  once  an 
additional  commerce  of  $8,0lK),000  iwr  year. 

Foil  statistics  as  to  the  commerce  have  been  sought  nnsucoessfully,  but  those  at- 
Uioable  give  approximate  estimates  for  the  year  ending  30th  December,  1886,  as 
followd : 


ArticlM. 


Cotton bftlee.. 

^iriU  turpentioe barrels . . 

KofinuHl  tar do 

Eiee  (n>Qj;h)    bnsbels . . 

Sic6(cleaD) barrels.. 

Lamber feot.. 

SbioglM number.. 

Gfoenl  merchandise  (mainly  return  freights) tons. . 


Namber. 

w 

Amonnt. 

40.000 

$1. 600, 000 

35.000 

5G0  000 

210,  000 

210,000 

•JOO.  000 

•20X  000 

45.000 

«7o.  000 

12. 000. 000 

180,000 

la,  000.  ooj 

05,000 

70.000 

3, 500. 000 

Total 


6,090,000 


M  i6. 


DiPBOVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 

(For  special  history  of  past  work,  see  page  1036,  Annual  Report  for 
1886.) 

The  Santee  Biver,  formed  by  the  Congaree  and  Wateree  rivers,  and 
emptying  into  the  Atlantic  Ocean  jnst  sonth  of  Winyaw  Bay,  has  from 
the  sea  to  its  headquarters  in  the  mountains  a  total  length  of  about  500 
miles,  and  a  drainage  area  of  15,414  square  miles.  It  was  formerly  nav- 
igated by  4-foot  draught  boats  from  the  sea  up  to  Columbia  on  the  Con- 
garee and  Camden  on  the  Wateree. 

Id  1880,  thedateof  the  commencement  of  governmental  improvement, 
the  navigation  was  considerably  obstructed  and  blocked  at  all  stages 
of  water  by  sunken  logs,  snags,  and  floating  timber.  Its  bar  entrance 
was  narrow,  crooked,  and  shifting,  with  only  about  4  feet  depth  of  wai- 
ter at  low  tide,  and  so  situated  as  to  be  very  difficult  and  expensive  to 
improve.  Four  steamers  and  a  few  small  vessels  were  then  running 
upon  portions  of  the  river.  Its  commerce  is  estimated  to  have  then 
been  about  $600,000,  and  to  now  be  about  $1,400,000^  of  transported 
goods  per  year. 

The  original  recommended  project  of  1880  ])roposed  for  $104,000  to 
provide  the  river  with  a  good  outlet  through  Mosquito  Creek  to  Win- 
yaw  Bay,  by  deepening  and  straightening  this  creek  to  50  feet  width 
aud  7  feet  depth,  at  an  expense  of  $74,000 ;  and  to  secure  a  safe  and  un- 
obstructed 7-foot  navigation  in  the  river  itself  from  its  mouth  154  miles 
upward  to  Wright's  Bluff;  and  thence  a  similar  5foot  navigation  30 
miles  further  to  its  head  in  the  Congaree  and  Wateree  rivers  at  an  ex- 
pense of  $^.000.  This  estimate  was  based  upon  a  hasty  and  inexpen- 
sive survey,  which  supposed  very  easy  and  cheap  dredging  and  no  need 
of  revetment  at  Mosquito  Creek,  and  comparatively  few  obstructions 
in  Santee  Biver.  Subsequent  work  and  examinations  developed  nu- 
merous cypress  stumps  and  much  hard  sand  to  be  removed,  and  much 
revetment  to  be  put  in  at  Mosquito  Creek,  aud  showed  the  river  ob- 
BtToctions  estimated  for  were  far  below  the  number  per  mile  actually 
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taken  oat  from  the  similar  neighboring  rivers.  In  both  cases  the  esti- 
mates should  have  been  more  than  doubled  to  agree  with  facts  later  de- 
veloped. A  personal  inspection  of  the  entire  river  and  work  (made  as 
soon  as  possible  after  assuming  charge  in  1884)  revealed  these  facts  and 
at  the  same  time  showed  the  importance  and  worthiness  of  the  improve- 
ment. Besides  the  insufficient  first  estimates,  I  find  that  inadequate 
appropriations  and  their  consequences  ^the  alternate  disorganization 
and  reorganization  of  working  parties,  damage  to  unfinished  work,  ex- 
tra superintendence,  deterioration  of  plant,  etc.)  have  added  considera- 
bly to  tlje  cost  of  the  work.  For  all  these  reasons,  the  estimates  for  the 
final  cost  of  the  impro%'ement  were  raised  in  18S6  to  $346,500. 

The  appropriation  of  1881  provided  only  for  work  xx\^n  the  outlet  of 
the  river  through  Mosquito  Creek  to  Winjaw  Bay,  and  the  smallness 
of  the  appropriation  led  to  the  temporary  adoption  of  a  modified  project 
(that  of  1881),  which,  as  continued  to  date,  proposed  for  $43,000  to  secure 
to  the  river  a  straightened  canalized  outlet  through  Mosquito  Creek,  7 
miles  long,  30  feet  wide,  and  6  feet  deep  at  mean  low  water,  and  to  con- 
struct one  draw-bridge  over  this  creek.  For  the  same  reasons  as  above 
explained,  this  estimate  was  raised  in  1886  to  $144,000  (with  $5,000  ad- 
ditional for  a  tide-lock  as  required  by  Congress). 

The  aggregate  amount  appropriated  upon  this  project  up  to  June  30, 
1887,  is  $75,750. 

Sixty-nine  thousand  nine  hundred  and  ninety-nine  dollars  have  been 
spent  in  all  upon  this  improvement  up  to  June  30, 1887,  in  opening  a 
passage  at  least  30  feet  wide  and  5  feet  deep  at  high  water  from  Mosquito 
Creek  to  Winyaw  Bay ;  in  making  necessary  surveys  of  the  whole  im- 
provement, and  in  building  a  draw-bridge  over  the  creek  (in  accordance 
with  the  provisions  of  the  cession  of  right  of  way  for  the  canal).  No 
great  improvement  of  commerce  has  yet  been  produced,  nor  was  any  to 
be  expected  therefrom  until  the  canal  should  be  finally  completed.  The 
latest  reliable  commercial  statistics,  those  for  the  year  ending  December 
30,  1886,  are  herewith  appended. 

The  special  work  of  the  year  is  as  follows :  Expenditures,  $14,652.63 ; 
value  of  United  States  plant,  $405.  No  dredging  was  done  between 
November,  1885,  and  October,  1887,  for  want  of  funds. 

The  amount  of  funds  available  at  the  commencement  of  the  fiscal 
year  was  too  small  for  economical  work,  but  improvement  was  so  much 
needed  that  small  immediate  actual  results  were  regarded  as  more  valu- 
able than  larger  but  delayed  possible  ones. 

As  soon  as  new  appropriations  became  available,  the  dredging  was 
contracted  for  (with  Mr  Bitteiihouse  Moore,  December  8, 1886),  to  be 
completed  before  May,  1887 ;  but  owing  to  its  variable  features  and  the 
difficulty  of  properly  specifying  it  beforehand  and  inspecting  it  after- 
wards, other  work  was  allowably  done  by  hired  labor  and  the  purchase 
of  materials  in  open  market. 

Between  January  25  and  March  24, 1887,  9,923  cubic  yards  of  sand, 
mud,  and  roots,  and  106.05  cubic  yards  of  stum))S,  were  removed  from 
the  canal  in  such  a  manner  as  to  clear  out  all  caved  obstructions^ 
to  open  it  everywhere  to  30  feet  top  width  and  6  feet  depth  at  low 
water,  and  to  widen  and  deepen  it  to  30  feet  bottom  width  and  6  feet 
depth  over  1,790  feet  length.  The  creek  entrances  are  at  present  nar- 
row, csooked,  and  shallow,  so  that  when  the  canal  was  opened  in  No- 
vember it  will  allow  only  rafts  and  boats  of  75  feet  length,  18  feet  width, 
3  feet  draught  at  low  water,  to  pass  entirely  through  Winyaw  Bay  to 
the  Santee  Biver.  The  route  is  now  in  such  condition  that  a  steamer 
of  5  feet  draught  has  lately,  without  difficulty,  at  high  water,  towed  a 
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lighter  of  18  feet  widtb  through  the  canal  from  Winyaw  Bay  to  the 
Santee  and  back. 

Daring  the  year  a  certain  amount  of  work  was  done  in  draining  and 
diking  the  ground  on  the  ocean  side  of  the  canal :  1st,  to  solidify  and 
secure  the  stability  of  the  canal  embankment ;  2d,  to  prevent  as  far  as 
possible  salt  water  from  washing  over  from  the  ocean  into  the  canal, 
from  which  it  might  pass  to  the  neighboring  rice  fields,  thus  making 
the  Government  canal  a  source  of  injury  to  the  rice  interests;  and  3d,  to 
afford  means  for  running  off  as  rapidly  as  possible  any  ocean  water  that 
might  reach  the  canal  or  adjacent  ground  during  high  or  storm  tides. 
The  first  object  was  sought  by  the  use  of  small  drains  3  feet  wide  on 
top,  2  feet  deep,  and  2  feet  wide  in  the  bottom,  placed  along  the  foot  ot 
ail  embankments  and  about  100  feet  in  rear  of  their  crests.  About  3, 156 
eabic  yards  of  mud  were  removed  from  12,625  linear  feet  of  such  drains. 
The  second  object  was  sought  by  the  construction  of  a  catch-sand  fence^ 
along  and  about  200  feet  in  rear  of  the  crest  of  the  ocean  beach,  to  aid 
in  raising  the  height  of  the  beach  against  high  tides ;  and  also  by  the 
eonstraction  of  a  dike  across  Lagoon  Creek  which  drained  the  lagoons 
into  the  canal.  About  2  miles  of  fence,  3  feet  high,  was  constructed  in 
place,  and  has  so  far  given  good  results,  having  caused  the  beach  to 
rise  from  1.5  to  3  feet  along  its  entire  length  during  the  past  year.  La- 
goon Greek  was  successfully  barred  by -a  clay  and  sand  filled  coffer-dam 
dike  of  110  feet  length,  20  feet  width  on  top,  45  feet  wide  at  bottom, 
and  rising  to  about  4  feet  above  high- water  level.  The  third  object  was 
sought  by  the  construction  of  a  large  drain,  16  feet  wide  at  top,  12  feet 
wide  at  bottom,  and  2.5  to  3  feet  deep  from  Lagoon  Creek,  through  the 
lagoons  and  into  Little  Minim  Creek  which  drains  direct  into  the  San- 
tee  River  over  a  mile  below  Mosquito  Creek.  Seven  thousand  nine 
bondred  linear  feet  of  this  drain  was  constructed  by  the  removal  of 
9,672  cubic  yards  of  mud.  Between  the  lagoons  and  Little  Minim  Creek 
this  drain  passes  through  a  wooden  culvert  (rice-field  trunk)  provided 
with  automatic  doors  opening  at  ebb  tide  to  drain  the  lagoons  and 
closing  during  flood  tide  to  keep  out  the  rising  water.  These  construc- 
tions, built  according  to  the  estimates  and  recommendations  of  the  An- 
nual Report  for  last  year,  have  so  far  given  most  satisfactory  results. 

A  minor  survey  of  South  Island,  the  canal,  and  the  intervening  ground 
and  work,  was  made  during  the  year  with  a  view  of  obtaining  a  map 
Bnitable  for  properly  recording  and  ordering  work. 

A  series  of  inspections  and  special  examinations  were  commenced  in 
December,  1885,  while  the  canal  was  open,  in  order  to  determine  whether 
the  opening  of  the  canal  had  damaged  or  would  damage  the  rice  inter- 
ests of  the  neighborhood  by  the  introduction  of  salt  or  impure  water. 
A  full  rei>ort  of  the  result  of  these  examinations  was  rendered  on 
February  25,  1886  (since  published  in  House  Ex.  Doc.  No.  114,  Forty- 
ninth  Congress,  first  session).    From  March  26,  1886,  the  commence- 
ment of  the  rice-planting  ^easou,  ui)  to  June  30,  1887,  inspections  of 
the  canal  have  been  very  frequently  made,  and  numerous  samples 
of  water  at  various  points  have  been  collected  and  bottled.    These  in- 
spections commenced  while  the  canal  was  open  and  continued  after  the 
canal  was  closed,  and  they  have  been  supplemented  by  several  special 
inspections,  some  made  by  a  rice  planter  of  long  experience,  some  by 
the  assistant  engineer,  some  by  myself,  one  of  the  latter  having  ex- 
tended over  the  whole  length  of  the  canal  at  a  moment  when  all  condi- 
tions were  most  unfavorable  to  the  pureness  of  the  water  in  the  canal, 
and  on  a  day  and  even  hour  when  special  complaints  were  being  made^ 
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uukuowu  to  lue  at  the  time.  All  the  evidence  collected  from  these  ex- 
aroiuati<»ti8  aud  iiispectious,  aad  from  all  other  reliable  sources,  tends 
to  show  that  Mosquito  Greek  has  always  been  more  or  less  salt,  during 
high  and  low  tides,  at  certain  times  of  the  year,  indepeudently  of  the 
opening,  or  even  existence  of  the  present  Government  canal ;  also,  that 
tbe  drainage  levels  of  the  neigh borhooil  are  not  injured  by  the  existence 
of  the  canal ;  also,  that  Mosquito  Greek  has  been  no  salter  and  no  more 
impure  since  the  openiug  of  the  Government  canal  than  it  was  before 
such  opening ;  that  while  the  Government  canal  was  open  (and  since) 
some  of  the  salt,  bad,  or  impure  water  in  the  Government  canal  has 
come  from  the  rice  planters'  canals,  and  the  rest  of  it  has  come  from  the 
upper  tidal  basins  of  the  creek  itself,  and  none  of  it  has  co  me  through 
the  Government  canal ;  that  by  reason  of  the  canal  there  has  been  no 
flow  of  salt  water  into  Mosquito  Greek,  nor  any  injury  to  the  rice  inter- 
ests; and  that  the  preponderance  of  lootiou  of  water  in  the  canal  has 
been  from  the  Santee  Biver  towards  Winyaw  Bay,  this  being  the  direc- 
tion which  will  benefit  instead  of  injuring  the  rice  interests. 

A  careful  inspection  of  property  was  made  at  the  end  of  the  year. 

During  the  past  year  the  work  of  this  improvement  has  been  carried 
on  with  great  vigor  and  thoroughness,  under  the  immediate  supervision 
of  Assistant  Engineer  Beid  Whitford,  whose  report  is  herewith  ap- 
pended. 

Becommendations  for  future  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  origin- 
ally proposed  and  recommended  project  ot  1880,  so  as  to  secure  to  the 
Santee  Biver  a  straightened  canalized  outlet  through  Mosquito  Greek 
7  miles  long,  50  feet  wide,  and  7  feet  deep  at  mean  low  water,  and  so  as 
to  secure  a  safe  and  unobstructed  7-foot  navigation  from  the  mouth  of 
the  Santee  Biver,  154  miles  upward,  to  Wright's  Blnfif,  and  thence  a 
similar  5foot  navigation.  30  miles  further,  to  its  head,  in  the  Gougaree 
and  Wateree  rivers,  at  a  total  expense  of  $270,750,  in  a«ldition  to  the 
fhnds  available  June  30, 1887,  to  be  appropriated  in  yearly  installments 
of  about  $200,000  until  complete.  Smaller  yearly  appropriations,  in- 
volving the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  deteri- 
oration of  plant,  will  increase  the  cost  of  the  work  by  from  $2,000  to 
$6,000  per  appropriation.  It  is  estimated  that  this  improvement  would 
at  once  (as  already  shown  by  past  experience  on  the  neighboring  Pee 
Dee  Biver)  increase  the  Santee  Biver  commerce  by  from  $1,000,000  to 
$2,000,000  per  year.  Further  improvement,  so  as  to  increase  tbe  above 
widths  and  depths  of  either  canal  or  river,  is  not  recommended  until 
commerce  shall  have  shown  a  further  immediate  necessity  therefor. 

After  this  improvement  is  finished,  i'^s  proi)er  maintenance  may  cost 
from  $3,000  to  $5,000  per  year. 

It  is  desirable  that  two  more  short  cut-offs  should  be  made  across 
long  loops  of  51osquito  Greek,  and  perhaps  one  located  cut  off  be 
changed  in  position.  The  ex))ense  of  obtaining  the  right  of  way  for 
these  cut-offs,  if  anything,  will  be  slight.  It  is  therefore  recommended 
that  such  small  portion  of  the  amount  appropriated  for  the  improve- 
ment of  the  Santee  Biver,  South  Garolina,  as  is  deeineil  advisable  by 
the  Secretary  of  War,  may  be  used  for  acquiring  the  right  of  way  for 
the  proposed  project,  the  said  right  of  way  to  be  obtained  by  agreement 
with  parties  interested j  or,  in  the  event  of  failure,  to  make  a  reasona- 
ble agreement,  by  conoemnation,  as  provided  for  by  the  laws  of  the 
State  of  South  Garolina. 
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This  improvement,  as  regards^^st  and  order  of  work,  should  be  ear- 
ned on  as  follows : 

Oompleting  the  canal  to  30  feet  width  and  6  feet  depth $55, 000 

Sid^ndrainage  ditches  and  catch-sand  fences  to  gaard  against  salt-water  and 

the  eucrouchQients  of  the  ocean 5, 000 

Trimming,  dredging,  and  diking  in  the  Santee  River  proper 75, 000 

Widening  and  deepening  Mosquito  Creek  Canal  to  50  feet  width  and  7  feet 

depth 120,750 

SsTetting  the  side  of  Mosquito  Creek  Canal  when  necessary 15, 000 

This  river  and  Mosquito  Creek  are  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement 

Jaly  1,  188a,  amount  available $1,653.63 

Jone  27,  1QS7,  amount  received  from  sales  to  the  Qreat  Pee  Dee  and  Wao- 

eamaw  rivers.  South  Carolina 51.12 

Aoioont  appropriated  by  act  approved  August  5, 1886 18,750.00 

20, 454. 75 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

UabUities  outstanding  July  1, 1886 $14,491.30 

July  1,  1887,  outstanding  liabilities 212.45 

14,703.75 

July  1,  1887,  amount  available 5,751.00 


[  Amount  (estimated )  required  for  completion  of  existing  pTo|ect ........  270, 750. 00 

"       (an  be  pn 

complia 

I    harbor  acts  of  1866  and  1867. 


^ A)  requirea  tor  completion  ot  es ^_    

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  200, 000. 00 
iSabmittedin  compliance  with  requirements  of  sections  2  of  river  and 


AUlnct  of  oroposolf  far  dredging  in  Mo$quito  Creek,  Soulh  CarolinOy  opened  Novemher 

20,  1886. 


I«L 


Ksmes  sad  ■ddreseei  of  Udders. 


How 
meMured. 


Price  per 
onbioyittd. 


CiMrlee  H.  Lewie,  Balthnore,  Hd 
UUenbooee  Moore,  Mobile.  Ale. 


Inettu... 
Ineitu... 


Contract  with  Bittenhouse  Moore. 


bxpobt  of  mr.  rxid  whttfobd,  a88i8ta19t  bnainbbr« 

United  States  Engineer  Office, 

Georgetown,  8,  C,  June  21, 1887. 

Capfaim  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  this 
riyer  for  fiscal  year  to  date : 

SALT-WATER  INYESTIOATION. 

"niis  work  was  continued  till  late  in  the  autumn  of  1886,  when  it  was  suspended 
for  the  time  being. 

The  teats  of  water  made  last  fall  in  the  Santee  end  of  Mosquito  Creek  established 
the  fact  that  the  water  there  was  sometimes  salt  during  both  high  and  low  tides,  with 
the  United  Statee  Canal  tishtly  dosed  by  a  dike  across  it :  also  that  the  gauge  read- 
faigs  at  the  Santee  mouth  of  the  canal  were  as  low  with  a  closed  as  with  an  open  canaL 
Tms  goes  to  prove  that  the  United  States  Canal  was  not  responsible  for  the  salt  water 
thatmight  be  found  in  Mosquito  Creek  at  its  Santee  end,  nor  did  its  existence  damage 
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the  drainage  of  the  adjacent  rice  lands.  It  tef^veB  further,  that  whenever  a  low  stage 
of  water  exists  in  the  Santee  and  its  tributanes,  as  was  the  case  last  fall,  the  Santee 
is  liable  to  be  salt  at  its  month,  and  consequently  Mosquito  Creek  will  also  be  salt, 
being  supplied  by  the  tides  from  Santee  River,  and  situated  only  3  miles  from  the  San- 
tee mouth,  which  opens  immediately  into  the  ocean. 

PROTECTION  AGAINST  OCEAN  WATER. 

Active  operations  in  the  field  were  resumed  in  October,  1886. 

A  section  of  the  South  Island  Beach  for  2  miles  had  become  so  mnch  reduced  in 
height  by  the  action  of  ^ales  and  the  sand  being  swept  off  by  high  winds  into  the 
ocean,  that  every  flush  high  water  at  sea  crossed  the  sand  beach,  filling  the  neigh- 
boring marsh  lands  and  lagoous  with  salt  water.  The  United  States  Canal  being  in 
close  proximity  to  the  lagooik^,  and  connected  directly  therewith  by  Lagoon  Creek,  it 
was  i>ossibIe  that,  under  existing  circumstances,  this  salt  water  mi^ht  at  times  be 
drawn  from  the  lagoons  by  the  Unit'Cd  States  Canal  and  discharged  into  the  Santee 
end  of  Mosquito  Creek,  to  the  damage  of  the  rice  under  cultivation  in  the  vicinity. 

The  following  .precautionary  measures  were  taken  by  the  United  States  to  prevent 
any  such  damage  actually  occurring : 

Catch-sand  fence, — A  fence  of  this  kind  was  built  along  this  2  miles  of  low  beach  on 
South  Island,  with  wings  8  feet  long  projecting  at  right  angles  to  the  general  line  of 
the  fence  and  at  intervals  of  50  running  feet.  The  whole  fence  is  built  in  panels 
from  8  to  16  feet  long,  so  that  it  might  be  raised  whenever  the  drifting  sands  cauflrbt 
by  the  fence  reached  within  a  foot  of  the  top.  The  top  of  the  fence  is  3  to  4  teet 
above  the  ground,  and  is  constructed  of  4  by  4  posts  and  inch  boards,  the  boards  be- 
ing nailed  on  the  posts  1^  inches  apart.  Sufficient  length  of  post  is  left  below  the  bot- 
tom plank,  so  that  when  placed  in  the  ground  with  the  bottom  plank  one-half  cov- 
ered the  whole  fence  shall  have  sufficient  strength  to  stand  erect  and  resist  the  force 
of  ordinary  winds.  This  work  has  been  once  or  twice  damaged  by  the  large  quantities 
of  water  being  brought  over  the  beach  in  strong  gales  before  the  fence  in  some  placee 
had  caught  sufficient  sand  to  dam  the  water  back.  All  the  breaks  in  the  fence  have 
been  repaired  and  its  entire  length  raised  since  its  oripnal  construction.  Its  action 
generally  has  been  satisfactory,  and  it  is  believed  that  in  a  short  time  it  will  rebuild 
the  beach  to  a  considerable  height. 

Diking, — It  next  became  necessary  to  guard  against  the  ocean  water  which  might 
cross  the  beach,  in  case  the  sand  dunes  formed  by  the  fence  were  at  any  time  broken 
through,  and  to  prevent  any  of  it  entering  the  United  States  Canal. 

This  was  accomplished  by  diking  off  Lagoon  Creek  at  the  Old  Causeway,  about 
300  feet  east  of  the  United  States  Canal.  The  Old  Causeway  was  built  probablv 
twenty-five  years  ago,  and  consists  of  a  bank  probably  20  feet  wide  at  the  base,  with 
its  top  probably  3  teet  above  the  high- water  level,  connecting  two  tongues  of  hiffh 
land — the  one  reaching  from  South  Island  woods,  and  the  other  from  Miller's,  formeny 
Ford's,  barn-yard.  It  is  now  covered  with  a  growth  of  small  trees  and  tough  grass 
roots  over  its  entire  length. 

The  dike  is  about  70  feet  long  in  the  water  and  40  feet  on  land.  It  is  built  of  par- 
allel rows  of  guide  piles  12  by  12  inches  and  10  feet  apart ;  to  these  are  bolted  12  by 
12  inch  mnd  and  cap  sills;  2-inch  plauk  sheet-piles  are  driven  down  in  the  bottom  of 
the  creek  against  the  inside  faces  of  these  sills. 

The  width  of  the  dike  is  20  teet,  and  has  iron  rods  I  inch  in  diameter  passing  en- 
tirely through  it  from  side  to  side,  which  are  screwed  np  tightly.  The  space  between 
the  rows  of  sheet-piles  is  solidly  packed  to  the  top  with  mud  and  clay,  and  the  same 
material  is  banked  ac^aiiist  the  outside  of  the  sheet-piles,  forming  a  slope  of  about  1| 
feet  to  1  foot  from  tlie  bottom  of  the  creek  to  the  high-water  line.  This  makes  the 
total  width  of  the  bottom  ot  the  dike  about  45  feet.  Its  extreme  height  is  abont  4 
feet  above  the  highest  wati  r  level.  All  the  material  used  in  its  eoustniction  is  of 
the  best  quality,  and  all  the  wood  work  was  treated  to  a  coat  of  wood  creosote  oil. 
About,  1,.')00  cubi«;  yards  of  mud  ami  clay  were  used  as  backing  and  filling.  The  work 
is  thorou«;hly  and  strongly  done,  and  it  is  believed  the  dike  is  a  permanency. 

Drainage  ditcheft. — It  next  became  necessary  to  dispose  of  the  surplus  water  which 
might  couie  across  the  beach  and  collect  in  large  quantities  against  the  dike,  and 
which  would  not  disappear  quickly  enough  by  natural  evaporation.  With  this  in 
view  surveys  were  made  and  levels  rnn  from  the  lagoons  to  Little  Minim  Creek,  a 
stn^am  whch  enters  the  Santee  River  abont  6,000  feet  east  of  the  month  of  Mosquito 
Creek.  The  re^^nlt  of  the  survey's  prove<l  that  the  surplus  water  might  be  easily  dis- 
posed of  by  a  drainage  ditch  being  cut  from  the  large  lagoon  to  Minim  Creek,  adia- 
tauce  of  about  7,900  feet. 

A  ditch  12  feet  wide  on  bottom  and  16  on  top  and  firom  2^  to  3  feet  deep,  was  begun 
in  November  last  (11^8(5),  and  completed  in  February,  1887,  there  having  been  removed 
from  it  a  total  of  9,072  cubic  yards  of  mnd.  An  old  ohoked-up  ditch  on  the  south 
side  of  Ford's  Avenue,  running  in  the  direction  we  wished  to  locate  our  drainge  ditch. 
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¥11  taken  advata^e  of,  and  oar  line  carried  alons  it.  The  length  of  this  old  ditch  is 
ineloded  in  the  7,^90  feet  giveu  as  the  total  length ;  and  the  cubic  yards  removed,  in 
dearing  ont  the  old  ditch  to  required  dimeDsions,  are  included  in  the  9,672. 

The  excavated  material  from  the  drainage  ditches  was  thrown  on  both  sides.  All 
that  soath  of  Ford's  Avenue  was  scattered  over  the  ground  and  leveled  off.  North 
of  this  avenne  that  which  was  thrown  on  the  east  side  was  leveled,  but  with  that 
thrown  on  the  west  side  a  bank  was  dressed  np  12  feet  from  the  edge  of  the  ditch 
tbont  6  feet  on  base,  4  feet  on  top,  and  about  4  feet  in  height.  This  bank  extends 
from  the  avenne  to  the  large  lagoon,  being  continuous,  except  a  l>reak  at  the  middle 
bgoon.    The  total  length  of  dressed  bank  is  about  4,200  feet.  • 

To  prevent  the  flood  tide  from  Santeo  River  backing  np  into  the  lagoons  a  drainage 
traDk(or  culvert),  such  as  used  in  irrigating  rice  lauds,  only  larger,  was  bedded  under 
Ford's  Avenne,  tnis  being  the  highest  land  on  the  line,  and,  apparently  to  me,  the 
proper  place  for  its  location.  The  trunk  is  30  feet  long,  12  feet  wide,  aud  2^  feet  deep 
(aaid  to  be  the  largest  single  trunk  ever  built  in  the  county),  and  is  titted  with  auto- 
matic acting  doors,  so  that  it  drains  from  the  lagoons  on  the  ebb  tide  and  closes  ont 
the  Santee  water  on  the  flood. 

Along  the  United  States  Canal  and  the  above-mentioned  ditch  embankments  small 
drainage  ditches,  which  are  generally  3  feet  wide  on  top  and  2  feet  wide  on  bottom 
ftod  aboat  2  feet  deep,  were  excavated.  These  ditches  lead  into  the  lagoons  at  the 
large  drainage-ditch  embankments,  aud  into  an  old  canal  running  into  Little  Minim 
Creek,  and  also  at  the  other  end  into  Lagoon  Creek  at  the  United  States  Canal  em- 
bankment. Both  ends  of  this  ditch  are  provided  with  6-foot  wide  trunks,  to  prevent 
tiie  flood  tide  from  entering.  The  object  of  these  ditches  is  to  prevent  the  water 
from  puddling  along  the  eoibankments  and  keeping  them  in  a  moist  condition.  That 
ooe  aI6ng  the  drainage-ditch  embankment  was  entirely  completed,  but  that  along 
the  United  States  Canal  embankment  only  partially,  the  work  havipg  been  stopped 
00  June  4, 1S87,  because  of  the  low  state  of^the  funds,  leaving  a  piece  of  this  ditch 
Dear  the  middle  excavated  only  to  a  depth  of  about  1  foot.  This  discrepancy  in 
depth  being  near  the  middle  or  apex  of  the  grade,  the  ditch  does  ver\  ^ood  drainage 
work  as  it  is.  and  can  wait  without  harm  till  further  money  is  appropriated  for  this 
work  U^fore  its  final  completion.  Total  length  of  these  small  ditches  completed, 
12,625  mnning  feet,  and  total  number  of  cubic  yards  removed  are  3, 156. 

The  action  of  the  whole  drainage  system  is  most  satisfactory,  and  is  highly  spoken 
of  by  all  the  citizens  in  the  vicinity,  even  by  those  who  have  heretofore  opposed  the 
Mosquito  Creek  Canal  improvement. 

DKKDGIXO  UNDER  THE  APPROVED  PROJECT  OF  WIDENING,  DEEPENING,  AND 
STRAIGHTBNINa  THE  SANTEE  RIVERAS  OUTLET  INTO  WINYAW  BAT  VIA  MOSQUITO 
CBEEK. 

The  contract  for  this  work  was  awarded  to  Rittenhouse  Moore.  The  dredge  began 
operations  on  January  25, 1887,  and  stopped  on  March  24  following,  the  amount  of 
money  which  was  set  aside  for  this  particular  portion  of  the  work  having  been  ex- 
hsQsted.  The  dredge  during  this  time  widened  aud  deepened  the  existing  canal  on 
bottom  to  30  feet  and  depth  of  water  to  6  feet  for  740  running  feet  at  Lagoon  Creek 
month  of  the  canal;  she  then  proceeded  to  the  Santee  end  of  the  canal.  Recom- 
menced dredgins  there.  The  angle  the  canal  makes  by  its  intersection  with  Mosquito 
Creek  was  xonnoed  off,  and  from  there  the  canal  was  widened  and  deepenerl,  as  above, 
for  a  distance  of  1,050  feet.  This  section  of  the  lino  being  full  of  cypress  stumps,  work 
vas  very  expensive.  While  passing  through  the  canal  the  dredge  removed  all  the 
old  caves,  and  put  the  canal  in  very  good  condition  for  navigation.  The  most  stumpy 
portion  of  the  ground  was  worked  over,  so  that  further  dredging  will  be  compara- 
tively free  from  them. 

The  dredge  removed  a  total  of  9,922.7  cubic  yards  roots,  mud,  and  sand,  and  106.5 
cobic  yards  of  stumps. 

Since  the  dredge  ceased,  several  boats  have  gone  through  from  Winyaw  Bay  to 
Santee  River.  A  steamer  drawing  5  feet,  and  towing  a  lighter  18  feet  wide,  passed  to 
and  from  Santee  without  difficulty 

RECOMMENDATIONS  FOR  NEXT  SEASON'S  WORK. 

It  is  respectfully  recommended  that  work  be  done  preferably :  First,  in  deepening 
and  widening  Mosquito  Creek  where  needed,  and  corapletiu<r  the  small  drainage  ditch 
which  was  left  nnnnisbcd,  if  it  be  found  that  it  does  not  aftord  sufiicient  drainage  in 
its  present  condition ;  afterwards  widen,  deepen,  and  extend  the  existing  canal ;  then 
complete  the  other  cnt-offs  included  in  the  approved  project. 

SURVEYS. 

An  inexpensive  stadia  sarvey  was  made,  from  Santee,  mouth  of  Mosquito  Creek,  to 
and  aroand  North  Santee  Point  and  up  Minim  Creek,  thence  with  the  drainage  ditches 
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to  United  States  Canal,  thence  with  United  States  Canal  to  its  intersection  with  Moa- 

Snito  Creek.    The  map  which  is  respectfally  sent  herewith  shows  the  work  completed 
nring  the  year,  and  that  left  to  be  done  on  the  drainage  ditches,  and  the  existing 
oanal. 
All  work  finally  ceased  on  Jnne  16,  1887. 

•  •  •  •  •  •  • 

COMMERCE. 

It  Is  carried  on  by  two  steamers  to  Charleston,  of  abont  300  tons  each,  and  many 
small  sailing  vessels,  pole  flats,  and  rafts.  Yon  are  respectfally  referred  to  the  com- 
mercial statistics  for  this  river  for  the  calendar  year  of  1886,  which  was  forwarded  to 
yon  in  January  last.  No  more  reliable  information  than  that  can  be  obtained  re^rd- 
mg  this  subject,  for  fiscal  year  of  1886-'87.  It  is  expected  that  this  amount  will  at 
once  be  largely  increased  by  opening  the  Wateree  and  Congaree  rivers  to  uninter- 
rupted navigation,  and  by  completing  the  passage,  via  Bloeqnito  Creek,  between 
Winyaw  Bay  and  Santee  River. 

Steps  are  now  being  taken  to  construct  a  saw-mill  at  the  Winyaw  mouth  of  Moa- 
quito  Creek,  for  the  purpose  of  sawing  the  cypress  timber  which  will  come  from 
Upper  Santee,  throngh  the  United  States  Canal.  Piuties  are  at  present  engaged  in 
getting  cypress  timTOr  to  be  made  into  shingles  for  Mr.  W.  C.  Lloyd,  who  operates 
a  shingle  mill  here.  In  this  way  can  be  seen  the  benefit  of  the  money  expended  by 
the  United  States  in  this  improvement  to  the  citizens  of  South  Carolina,  and  to  the 
community  at  large. 

Mr.  S.  F,  Bnrbank,  inspector  of  this  work,  has  my  thanks  for  the  cheerfhl  and 
efficient  performance  of  his  duties. 

Very  respectfully,  your  obedient  servant, 

Rbid  Whitfobd. 

Capt.  W.  H.  BiXBT,  A$9i$Uint  Engh 

Carpt  of  Engiaeerif  U,  8.  A, 


COMMERCIAL  STATISTICS. 

When  work  was  commenced  in  1880  the  river  was  navigable  for  6-foot  draught  boats 
at  high  water  154  miles  up  to  Wright's  Bluff,  but  the  bar  entrance  to  the  river  was 
narrow,  crooked,  shifting,  and  earned  only  4  feet  of  water  at  low  water.  This  bar 
entrance  can  not  be  improved  except  at  great  cost.  The  commerce  is  estimated  to 
have  then  been  abont  (600,000  per  year  carried  by  four  steamers  and  a  i&tr  small 
ocean  schooners. 

At  present  the  navigation  of  the  river  is  the  same,  all  the  money  having  been  spent 
(as  directed  by  Congress)  upon  making  an  outlet  for  the  river  to  Winyaw  Bay  by 
means  of  a  oanal  7  miles  long,  30  feet  wide,  and  6  feet  deep  at  low  water.  This  canal 
and  its  creek  entrances  are  at  present  only  improved  so  far  as  to  allow  the  passage  of 
boats  SO  feet  wide  and  of  3  feet  draught.  ^  ao  marked  increase  oi  commerce  is  ex- 
pected until  this  work  is  finished.  The  present  commerce  is  estimated  at  about 
$1^400,000  per  year. 

The  Santee  River  is  iteelf  the  outlet  to  the  commerce  of  the  Congaree  and  Wateree 
rivers,  which  (as  soon  as  draw-spans  are  placed  in  the  South  Carolina  Railroad  bridges) 
will  hand  over  to  it  a  commerce  estimated  at  about  $3,300,000  per  year.  Adding  to 
this  its  own  commerce  of  |1,400,000  per  year,  we  find  that  it  must  be  prepared  witniD 
two  or  three  years  to  carry  a  commerce  of  nearly  $5,000,000  per  year.  This  commerce 
demands  a  short  and  safe  6-foot  draught  outlet  to  the  ocean,  and  the  shortest  and  safest 
is  by  canal  to  Winyaw  Bay.  It  is  very  important,  therefore,  that  this  canal  be  com- 
pleted as  soon  as  possible,  and  larger  annual  appropriations  are  necessary  therefor. 

Full  statistics  as  to  the  commerce  could  not  oe  obtained  from  the  steam-boat  com- 
panies; bnt  those  attainable  give  approximate  estimates  for  the  year  ending  De- 
cember 30,  1886,  as  follows : 


Artideft. 


Cotton bmlea. 

Spirits  turpentine barrehi. 

Kodnandtar do... 

Bioe bnahels. 

Shinsles nnmbor. 

Lumber feet. 

General  merohandiM  (mainly  retom  freight*) .• tons. 

Total 


Knmber. 

Amount. 

12.000 

$480,000 

10,000 

IGO.OOO 

60,000 

00,000 

200.000 

200.000 

2,000.000 

10,0(>i> 

8,000,000 

30,000 

10,000 

600,000 

l,il0.00» 
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M  xy. 
IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 

(For  special  history  of  past  work,  see  page  1057,  Anuiial  Report  for 
1886) 

The  Wateree  River,  which  unites  with  the  Congaree  to  form  the  Sau- 
tee,  has  (including  its  upper  portion,  called  the  Catawba)  a  total  length 
of  about  310  miles,  aud  a  drainage  area  of  5,642  square  miles.  This 
river,  prior  to  governmental  improvement  in  1882,  had  a  low-water 
depth  of  from  3  to  4  feet  from  its  mouth  in  the  Santee  upward  OS  miles 
to  Camden,  its  practical  limit  of  steam  navigation.  From  its  mouth 
upward  14  miles  the  river  was  completely  blocked  at  all  stages  of 
water  by  sunken  logs  and  stumps  and  by  floating  obstructions ;  thence 
54  miles  to  Camden  navigation  was  possible,  but  dangerous  except 
daring  high  water.     Its  commerce  was  then  almost  nothing. 

The  original  project  of  1881-'82,  as  continued  to  date,  proposed  for 
154,000  to  sectire  a  safe  and  unobstructed  4-foot  navigation  over  this 
entire  distance  at  all  stages  of  water.  Inadequate  yearly  appropriations 
and  their  consequences  (the  alte^^nate  disorganization  and  reorganiza- 
tion of  working  parties,  damage  to  unfinished  work,  extra  superintend- 
ence, and  deterioration  of  plant)  have  added  considerably  to  the  cost 
of  the  work.  For  these  reasons  the  estimates  for  the  final  cost  of  the 
work  were  raised  in  1885  to  $58,000,  and  now  ( 1887)  to  $60,000.  The  ag- 
^gate  amount  appropriated  for  this  project  up  to  June  30,  1887,  is 
135,500. 

Thirty-two  thousand  seven  hundred  and  eighty-two  dollars  and  ten 
cents  have  been  spent  in  all  upon  this  improvement  up  to  June  30, 
1887,  giving  a  thoroughly  cleared  4foot  navigation  at  all  stages  of  water 
from  the  mouth  of  the  river  11  miles  upward,  and  thence  a  fairly  well 
cleared  4-foot  navigation  over  the  rest  of  the  river  67  miles  to  Camden. 
Inconsequence  of  this  improvement  a  steam-boat  line  would  have  been 
permanently  established  upon  the  whole  length  of  the  river  had  it  not 
been  prevented  by  the  obstructions  offered  by  two  railroad  bridges. 
Could  these  obstructions  be  removed,  a  river  commerce  of  $  I, (J00,0o!o  of 
tran8i>orted  goods  per  year  would  be  at  once  developed.  A  personal 
inspection  of  the  river  over  its  entire  length  (made  as  soon  as  possible 
after  assuming  charge  in  1884)  revealed  these  facts,  and  moreover 
showed  me  the  agricultural  richness  of  the  river  basin,  its  urgent  need 
for  water  transportation  facilities,  and  the  worthiness  of  the  improve- 
Bient.  The  latest  reliable  commercial  statistics  f  those  for  the  year  end- 
ing 30th  December,  1886)  are  herewith  appendeu. 

The  extent  of  this  obstruction  is  shown  by  the  following  extract  fix)m 
special  rei)ort,  dated  December  18,  1886 : 

Eight  miles  above  its  mouth  in  the  Santee,  this  river  is  crossed  by  the  Camden 
braoch  of  the  South  Carolina  Railroad,  on  a  wooden  through  bridge  without  a  draw- 
ipaD,  the  bottom  of  the  bridge  being  15.3  feet  above  low  water,  The  use  of  this 
bridge  without  a  draw  has  been  specially  authorized,  as  far  as  concerns  the  State  of 
^tn  Carolina,  by  State  acts  passed  in  1853  and  ld58. 

Thirteen  miles  above  its  month  the  river  is  also  crossed  by  the  Wilmington,  Co- 
luDbia  and  Au<;usta  Railroad  on  a  wooden  deck  bridge  without  a  draw-span,  thebot- 
lom  of  the  bridge  being  about  17  feet  above  low  water. 

The  present  improvement  will  probably  bo  finished  next  year  snffloiently  to  allow 
of  a  tolerably  clear  4-foot  navigation  to  steamers  •  •  •  over  the  whole  river  from 
itfl  mouth  up  to  Camden.  The  current  of  this  river  is  swift  and  strong,  especially 
dorin.;  high  water  stages.  Both  bridges  have  already  proved  serious  obstructions  to 
A  desired  nuvigatiou. 

8872  BNO  87 60 
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I  therefore  recommend  that  the  owners  of  both  these  bridges  l>e  required  to  insert 
snitable  draw-spans  in  their  bridges  ;  that  the  spans  be  at  least  60  feet  wide  in  the 
clear ;  that  the  opening  bo  placed  with  reference  to  deep  water  and  the  convenience 
of  navigation ;  that  the  openings  be  provided  with  strong  and  suitable  fenders  on  both 
ends  of  the  span,  extending,  say,  150  feet  above  and  bO  feet  below  the  bridge,  and  that 
these  fenders  should  rise  above  ordinary  high  water  to  within  about  a  foot  of  the 
draw-span^s  lower  chord. 

I  would  now  modify  the  above  recommendations  so  as  to  allow  the 
Wilmington,  Columbia  and  Augusta  Kailroad  (if  it  so  chooses)  to  dis- 
pense witb  a  draw  by  raising  its  channel-span  21  feet,  which  can  be 
readily  done  by  converting  its  present  deck-bridge  into  a  through-bridge. 
This  modification  will  place  the  bottom  of  the  bridge  38  feet  above  low 
water. 

The  special  work  of  the  j^ear  has  been  as  follows:  Expenditures, 
$4,816.47 ;  value  of  United  States  plant,  $1,849.  One  hired  steam-hoister 
was  used  during  a  portion  of  the  year. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

No  work  was  done  on  this  river  from  April,  1885,  to  October,  1886, 
for  want  of  funds.  Work  was  resumed  as  soon  as  possible  after  new 
appropriations  were  available.  Between  November,  1886,  and  January, 
1887,  and  from  the  entire  length  of  the  river  up  to  Camden,  142  large 
logs,  63  stumps,  12  cords  small  snags,  5  old  bridge  pil^s  were  removed 
from  the  river  channel :  and  375  trees  and  38.5  cords  of  brush  (from 
9,450  linear  feet  of  bank)  were  removed  from  the  river  bank,  so  as  to 
fairly  clear  the  river  over  its  entire  length  to  150  feet  width  and  4  feet 
depth  at  low  water.  Further  work  was  stopped  on  this  river  to  allow 
the  hoister  to  work  on  the  neighboring  Congaree  Eiver,  where  improve- 
ment was  more  needed.  During  the  year  it  became  evident  that  it 
would  be  more  economical  and  advantageous  for  the  United  States  to 
own  a  hoister  rather  than  to  hire  one,  and  during  April,  May,  and  June 
a  steamer  hoister  was  built  for  the  combined  use  of  this  river  and  the 
Congaree. 

A  water-gauge  record  was  kept  during  the  working  season. 

A  careful  insjiection  of  property  was  made  at  the  end  of  the  year. 

The  general  charge  of  the  work  has  been  under  the  immediate  super- 
vision of  Assistant  Engineer  Keid  W^hitford,  whose  report  is  herewith 
appended. 

Eecommendations  for  future  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  present 
approved  and  adopU  d  project,  so  as  to  secure  a  thoroughly  cleared 
4-foot  navigation  over  the  entire  river  at  all  stages  of  wat4  r,  at  a  total 
expense  of  $24,500  in  addition  to  the  funds  available  June  30, 1887 ;  this 
amount  to  Ix^  appropriated  In  one  sum  during  the  next  year.  Smaller 
yearly  appropriations  will  increase  the  cost  of  the  work  by  from  $1,000 
to  $4,000  per  appiOf)riation. 

It  is  further  strongly  recommended  that  the  South  Carolina  Kailroad 
be  required  to  put  a  draw-span  in  its  low  through  bridge  across  the 
river,  and  that  the  Wilmington,  Columbia  and  Augusta  liailroad  be  re- 
quired to  either  insert  a  draw-span  or  to  raise  its  present  channel-span 
21  feet. 

Further  improvement,  so  as  to  extend  the  navigation  above  Camden 
or  to  deepen  that  below  Camden,  is  not  recommended. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,00i)  per  year. 
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This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows : 

The  entire  length  of  the  river  should  be  examined  and  improved  uni- 
formly each  year. 

During  the  low-water  stage  the  most  troublesome  sunken  logs  and 
snags  should  be  removed  from  the  channel. 

During  the  high-water  stage  the  most  troublesome  leaning  trees 
should  be  cut  down  and  pulled  back  from  the  banks,  as  also  such  trees 
oQcaviug  batiks  as  appear  liable  to  fall  into  the  river  during  the  follow- 
ing year. 

This  river  is  in  the  conection  district  of  Georgetown,  S.  C. 

Money  statement. 

July  1,  1886,  amoant  available $34.37 

Ambant  appropriated  by  act  approved  Angust  5,  1886 7, 500. 00 

7, 534.  *37 
July  I,  1887,  amoant  expended  daring  fiscal  year,  exolnsive  of 

habilitiesoutstanding  July  1,1886 $4,039.47 

July  1,  1H87,  oatstandlng  liabilities 777.00 

4, 816. 47 

Jnly  1,  188T,  amount  available 2,717.90 

[ Amoimt  (eetimated)  required  for  completion  of  existing  project 24, 500. 00 

J  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889    24, 500. 00 
iSobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  186H  and  1867. 


repobt  of  mr.  beid  whtiford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgttown,  8.  C,  June  20, 1887. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  this 
rlTer  darin;;  the  fiscal  year  to  date : 

By  agreement,  Mr.  H.  S.  Cordes  famished  a  self-propelling  steam  bolster,  with 
which  work  was  begun  at  the  mouth  of  the  river  on  the  Ist  day  of  November,  1886. 

Operations  were  temporarily  Huspended  by  this  bolster  on  January  31,  Id-j?,  iu 
order  that  she  might  be  pub  on  the  Couguree  River  for  work  there. 

During  this  time,  from  November  1,  1886,  to  January  31,  1887,  the  river  was  worked 
oyer  from  itfl  mouth  to  Camden  and  returu,  progress  being  occasionally  retarded  by 
li'j^h  water. 

Tbe  following  obstractions  were  removed : 

From  the  channel  (roughly  clearing  it  to  150  feet  width  and  4  feet  deep  more  or  less  at 
low  water) : 

Large  logs 142 

Stumps 63 

Cords  of  snags 12.1 

Piles  from  the  old  bridge  near  Camden 5 

rrotti  the  river  baukH : 

Overhanging  and  other  trees,  which  would  soon  fall  iu  the  river 375 

Cords  brush 38.5 

Banning  feet  of  bank  cleared ; 9, 450 

When  the  bolster  wrs  withdrawn  the  river  was  In  a  fair  condition  for  navigation. 
There  is  still  much  left  to  be  done  on  this  river  before  the  channel  and  banks  can  be 
said  to  be  thorouglily  cleared.  The  banks  are  caving  badly  in  many  places.  Especially 
ii  work  needful  for  the  first  7  miles  above  the  mouth  of  the  river,  and  for  3  miles  after 
living  the  WiIrain«rton,  Columbia,  and  Augusta  Railroad  Bri  'ge,  going  up-stream. 

It  was  deemed  more  economical  and  advantageous  for  tbe  Government  to  continue 
this  improvement  and  that  on  the  Congaree  River  by  owning  the  machinery  required 
for  the  purpose.     For  this  reason  the  steamer  Af.  W.  Gary  was  purchased  from  R.  H. 
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Eelleban,  of  Georgetown  County,  and  thoroughly  overhauled,  repaire<l,  and  supplied 
with  hoisting  engines  and  gear  by  Thomas  W.  Daggett,  of  Conway,  S.  C,  under  agree- 
ment. By  these  means  she  was  converted  into  a  very  substantial  and  serviceable 
self-propelling  bolster.  This  boat  is  an  entire  success,  and  for  this  much  credit  is  due 
Mr.  Daggett,  under  whose  personal  supervision  she  was  built  from  his  own  plans. 

It  is  intended  to  resume  work  upon  Wateree  River  during  the  coming  autumn  with 
this  machine. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  operations  be  continued  in  the  same  manner  as 
heretofore  on  this  river,  namely,  work  up  and  down,  over  the  whole  length  of  the 
river  included  within  the  approved  project,  removing  first  such  obstructions  from  the 
ehannel  which  seem  to  bo  most  in  the  way  of  navigation  during  the  low  stages  of 
water.  When  the  water  is  too  high  to  carry  on  this  character  of  work  to  advantage, 
then  to  cut  from  the  banks  overhanging  and  other  trees  which  would  soon  fall  in  and 
form  new  obstructions.  The  work  to  be  continued  in  this  way  till  a  channel  of  de- 
sired width  and  depth  shall  have  been  thoroughly  cleared. 

COMMERCE. 

As  yet  there  is  no  established  commerce  on  the  river,  the  railroad  bridges,  which 
are  without  draw  openings,  preventing  anything  of  that  kind.  Several  attempts  have 
been  made  to  run  steamers  on  this  river  to  Charleston,  but  after  meeting  with  many 
perplexing  delays  at  the  bridges,  and  the  railroad  companies  persistently  refusing  to 
supply  their  bridges  with  the  necessary  draw  openings,  the  enterprise  was  abandoned. 
The  people  all  along  the  Wateree  express  themselves  as  being  very  anxious  for  steam- 
boat navigation  on  tho  river. 

Some  of  the  people  in  Richland  County  are  compelled  to  cross  the  river,  which  is 
without  bridges  for  vehicles  in  this  vicinity,  with  their  freights  to  get  to  the  railroad 
which  runs  to  Camden,  or  else  haul  30  miles  to  other  railroads. 

Steamboats  on  the  Wateree  would  give  them  communication  with  Charleston  and 
Georgetown,  with  less  hauling  in  wagons  than  they  now  have  to  do  to  get  to  any 
railroad. 

If  the  river  could  be  freely  navigated  there  would,  no  doubt,  at  once  be  an  annual 
commerce  thereon  worth  at  least  $1,000,000. 

I  respectfully  send  herewith  drawings  of  both  bridges  over  the  Wateree  River. 
They  were  made  by  Mr.  William  H.  Johnstone,  time-keeper,  from  his  own  measnre- 
ments.  He  has  my  thanks  for  the  faithful  and  cheerful  performance  of  his  duties 
while  time-keeper  of  the  work. 

Very  respectfully,  your  obedient  servant, 

Rxn>  Whitford, 
A$9i9tani  Engineer, 

Capt.  W.  H.  BiXBY, 

Citrps  of  Engineert,  U,  S.  A, 


COMMSRCIAL  STATISTICS. 

When  work  commenced  in  1882  navigation  was  impracticable,  and  there  was  con- 
sequently no  river  commerce. 

At  present  there  is  no  navigation,  simply  and  solely  because  the  South  Carolina 
Railroad  refuses  to  put  a  draw  in  its  low  continuous  bridge. 

Nothing  but  the  railroad  bridges  of  the  South  Carolina  Railroad,  and  Wilmington, 
Columbia  and  Augusta  Railroad  prevent  light-draught  steamers  from  running  all  the 
year  from  Camden  to  the  sea-port>s  of  Georgetown  and  Charleston.  The  obstructions 
offered  by  these  bridges  to  transportation  is  a  serious  obstruction  to  the  development 
of  the  neighboring  country,  and  large  portions  of  the  fertile  lands  of  Kershaw  and 
Richmond  counties  west  of  the  river  are  thus  deprived  of  the  proper  transportation 
facilities  to  which  they  are  justly  entitled. 

The  Wateree  flows  through  a  rich  country,  and  there  is  every  reason  to  believe  that 
the  removal  of  the  bridge  obstructions  will  be  rapidly  followed  by  the  establishment 
of  a  river  commerce  of  from  $r)00,000  to  $1,000,000  per  year,  and  by  the  rapid  develop- 
ment of  the  country  adjacent  to  the  river,  a  development  which  will  quickly  reimburse 
the  railroads  for  any  expense  to  which  they  might  be  subjected  in  the  necessary  mod- 
ifications of  their  bridges. 
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The  estimated  commerce  of  the  first  few  years  after  the  reqioval  of  the  railroad 
Vridges  is  as  follows  : 


Articles. 


C<rt4on bal  68 . 

BoftiD    barrels.. 

Spiriii  tarpeotine do 

Rice       bashels.. 

LBtnlitT  ahiii<;1e8,  etc 

B«tam  fffi^hts tons.. 


Total 


Namber. 


8,oro 
17,000 

4.000 
SO.OliO 

10,000 


Amoant. 


$400,000 
5t,000 
60, 000 
6-',  500 
50.000 
5U0,  too 

1, 126, 500 


M  i8. 


IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA. 

The  Congaree  River,  formed  by  the  Broad  and  Saluda  rivers,  and 
itself  unit  ing  with  the  Wateree  to  form  the  Sautee,  has  (from  the  head- 
waters of  its  tributaries  in  the  mountains  down  to  its  mouth  in  the 
Santee)  a  total  length  of  about  250  miles  and  a  total  drainage  area  of 
abont  8,312  square  miles.  The  name  Congaree  applies  properly  to  the 
50  miles  from  the  Santee  upward  to  the  confluence  of  the  Broad  and 
Saluda  just  above  Columbia,  S.  C.  This  part  of  the  river,  prior  to  gov- 
ernmental improvement  in  1886,  hail  a  low- water  depth  of  from  3  to  4 
feet  from  its  mouth  48  miles  upward  to  the  railroad  bridge  at  Columbia, 
and  ihence  a  1-foot  low  water  depth  2miles  farther  to  its  head,  the  navi- 
gation of  the  lower  47  miles  from  the  mouth  upward  to  Grunby  being 
blocked  at  all  stages  of  water  mainly  by  the  South  Carolina  Kailroad 
bridge  (without  a  draw),  and  secondarily  by  sunken  logs,  snags,  over- 
hanging trees,  and  the  navigation  of  the  upper  3  miles  above  Granby 
being  prevented  by  its  swift  current  and  numerouc  rock  ledges  and 
bowlders.     Its  commerce  was  therefore  nothing. 

The  original  project  of  1885  proposed  for  at  least  $30,000  to  secure  a 
thoroughly  (bleared  4-foot  navigation  below  Granby  at  all  stages  of 
water,  and  estimated  at  $24,C00  (not  recommended  lor  improvement  at 
that  time)  the  cost  of  a  cleared  100  foot  channel  through  the  shoals  above 
Granby.  Now  that  the  river  has  been  roughly  cleared  over  its  entire 
length  below  Granby,  and  that  there  is  no  longer  anything  but  the  rock 
obstructions  opposite  Columbia  to  prevent  the  commerce  of  the  Broad 
and  Saluda  rivers  from  going  down  the  Congaree  River  to  its  mouth, 
the  upper  iwrtiou  of  the  river  appears  to  me  worthy  of  immediate  im- 
provement by  the  General  Government.  A  personal  ins])ection  of  the 
locality,  lately  made  by  me,  confirms  these  opinions.  For  these  rea- 
sons, the  original  estimates  of  $54,500  are  now  recommended  in  full  to 
secure  a  thoroughly  cleared  channel  of  100  feet  width  and  4  feet  depth 
at  low  water  below  Granby  and  of  natural  depth  above  Granby.  The 
aggregate  amount  appropriated  for  this  i)roject  up  to  June  30, 1887,  is 
•7,500. 

Four  thousand  eight  hundred,  ninety  dollars  and  eighty-one  cents 
has  been  spent  in  all  upon  this  improvement  up  to  June  30, 1887,  giving 
a  fairly  well  cleared  3-foot  navigation  at  low  water  over  the  entire  river 
below  Granby.  In  consequence  of  this  improvement  a  steam -boat  line 
would  have  been  at  once  and  permanently  established  over  the  whole 
length  thus  cleared  had  it  not  been  prevented  by  the  obstruction  offered 
by  one  railroad  bridge.  Could  this  obstruction  be  removed  a  river 
commerce  of  about  $2,000,000  would  undoubtedly  be  at  once  developed. 
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Several  personal  inspections  of  the  locality  have  shown  me  the  agrr 
cultural  and  commercial  wealth  of  the  neighborhood,  the  urgent  nee* 
of  water  communication,  and  the  worthiness  of  the  improvement.    Th 
latest  reliable  commercial  statistics,  those  of  the  year  ending  December 
^0,  1886,  are  herewith  af)peuded. 

The  extent  of  this  obstruction  is  shown  by  the  following  extract  fron 
special  report,  dated  December  18,  1886 : 

Five  miles  above  its  mouth  this  river  is  crossed  by  the  South  Carolina  Railroadi 
on  a  deck-bridge  without  a  draw  (and  with  a  clear  height  of  not  more  than  about  2! 
feet  above  low  water). 

The  current  of  this  river  at  this  point  is  swift  and  strong,  especially  at  high  stage; 
of  water.  I  therefore  recommend  that  the  bridge-owners  be  required  to'insert  a  anil 
able  draw-span  in  this  bridge,  that  the  span  be  at  least  60  feet  wide  in  the  clear,  thai 
the  opening  be  provided  with  strong  and  suiti^ble  fenders  on  both  ends  of  this  span: 
extending,  say,  75  feet  above  and  below  the  bridge,  and  rising  above  high  water  t. 
within  about  a  foot  of  the  draw-span's  bottom  chord. 

•The  special  work  of  the  year  has  been  as  follows : 

Expenditures,  $4,890.81 .  Value  of  United  States  plant,  $1,785.  Ott< 
hired  steam-hoister  was  used  during  a  portion  of  the  year. 

Owing  to  ics  variable  features,  and  to  the  difficulty  of  properly  specf 
fying  it  beforehand,  and  inspecting  and  measuring  it  afterwards,  the 
work  was  allowably  done  by  hired  labor  and  the  purchase  of  mateiials 
in  open  market. 

Work  was  commenced  as  soon  as  practicable  after  appropriations 
became  available.  Between  January  and  April,  and  from  the  entire 
length  of  river  up  to  Granby,  178  large  logs,  140  stumps,  and  4.5  cords 
of  small  snags  were  removed  from  the  river  channel,  and  314  trees  and 
7.5  cords  of  brush  (from  12,800  linear  feet  of  bank),  were  removed  from 
the  river  bank,  so  as  to  fairly  clear  the  river  over  its  entire  length  to  3 
feet  depth  at  low  water.  At  about  this  time  it  became  evident  that  it 
would  be  more  economical  and  advantageous  to  the  United  States  to 
own  a  hoister  rather  than  to  hire  one,  and  so  further  work  of  snagging 
was  temporarily  discontinued,  and  during  May  and  June  a  steamer- 
hoister  was  built  for  the  combined  use  of  this  river  and  th<^  Wateree. 

A  water  gauge  record  was  kept  during  the  working  sesison. 

A  careful  inspection  of  property  was  made  during  the  year. 

The  general  charge  of  this  work  has  been  carried  on  thoroughly  and 
vigorously  under  the  immediate  supervision  of  Assistant  Engineer  Reid 
Whitford,  whose  report  is  herewith  appended. 

Recommendations  for  future  work  are  as  follows:  That  the  improve- 
ment be  completed  in  accordance  with  the  original  estimates  of  1885, 
80  as  to  secure  a  thoroughly  cleared  channel  of  100  feet  width  and  4  feet 
depth  at  low  water  below  Granby,  and  of  natural  depth  above  Granby 
3  miles  to  the  head  of  the  river,  at  a  total  expense  of  $47,000,  in  addition 
to  the  funds  available  June  30, 1887,  tbis  amount  to  be  appropriated 
at  once  in  a  single  sum.  Smaller  appropriations  will  involve  the  alter- 
nate disorganization  and  reorganization  of  working  parties,  damage  to 
unfinished  work,  deterioration  of  plant,  extra  superintendence  and  care 
of  property,  etc.,  and  will  increase  the  cost  of  the  work  by  from  $2,000 
to  $6,000  per  year.  It  is  further  strongly  recommended  that  the  South 
Carolina  Railroad  be  required  to  put  a  suitable  draw  into  its  present 
continuous  low  through  bridge  across  the  lower  portion  of  the  river. 
Further  improvement  so  as  to  deei>en  the  river  below  Columbia  or  to 
^ive  other  transportation  facilities  opposite  Columbia  are  not  recom- 
mended at  present. 

After  this  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 
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This  improvement,  as  refjards  cost  and  order  of  work,  should  be  car- 
rieil  on  approximately  as  follows: 

The  entire  length  of  the  river  below  Granby  should  be  examined  and 
improved  uniformly  each  year  by  snagging  the  channel  thoroughly  dur- 
ing low- water  stages,  and  clearing  the  banks  thoroughly  during  high- 
water  stages,  removing  especially  such  trees  on  caving  banks  and  else- 
where as  appear  liable  to  fall  into  the  river  during  the  following  year. 

The  river  above  Granby  should  be  opened  as  soon  as  possible,  first 
to  60  feet  width  everywhere,  and  subsequently  to  full  width  iiloug  a  line 
of  channel  determined  only  after  a  careful  survey  of  the  river  levels, 
slopes,  and  natural  channels. 

This  river  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement 

Amoant  appropriated  by  act  approved  Angnst  5,  1886 $7, 500. 00 

Jaly  1,  18^,  amount  expended  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  Jnly  1,  1886 $3,899.85 

Ju>  1,  1887,  ontstanding  liabilities 990.96 

4, 890. 81 

July  1, 1887,  amoant  available 2, 009. 19 

(Amoant  (estimated)  required  for  completion  of  existing  project 47, 000, 00 
Amoant  t  bat  can  be  protitably  expended  in  fiscal  year  ending  J  une  30, 1889    47, 000. 00 
Sabmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  a€ts  of  1866  and  1867. 


report  of  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Gtorgetovm,  8,  C,  June  20,  1887. 

Captain  :  I  bave  the  honor  to  make  the  following  report  of  operations  upon  this 
improvement  for  fiscal  year  to  date : 

By  agreement,  H.  8.  Cordes  furnished  a  self-propelling  steam  bolster  (the  same  one 
nsedon  tbe  WatereeEiver),  wi>h  which  work  was  began  at  the  month  of  the  river  on 
February  3,  1887,  and  continued  till  April  25  last,  having  then  terminated  the  agree- 
ment witb  Mr.  Cordes.  Daring  this  time  the  hoister  worked  over  the  river  to  **  Old 
Granby ''  Landing,  near  Colnmbia,  8.  C,  to  wbich  point  the  improvement  is  limited, 
and  return.  The  progress  of  the  work  was  occasionally  retarded  by  high  water.  The 
following  obstructions  were  removed : 

From  the  channel :  178  large  logs,  140  stumps,  4.5  cords  snags ;  roughly  clearing  it 
to  a  width  of  ir>0  feet  and  depth  of  4  feet,  more  or  less,  at  low  water. 

The  river  banks  were  roughly  cleared  as  follows:  314  overhanging  and  other  trees, 
which  woald  soon  fall  in  the  river ;  7.5  cords  brusb,  etc.,  and  12,800  running  feet  of 
bank  cleared. 

When  operations  ceased  the  river* was  tben  in  a  fair  condition  for  navigation. 

Mr.  H.  8.  Cordes,  superintendent  of  the  South  Carolina  Steamboat  Company,  was 
on  board  the  hoister  when  she  went  from  near  the  mouth  of  the  creek  to  *'  Old  Gran- 
by." He,  in  a  letter  written  to  me,  after  the  trip  was  made,  said  that  *'  the  water  was 
1  foot  above  low  water,  and,  with  the  exception  of  a  few  logs  here  and  there,  the  river 
was  easily  navigable."  However,  there  is  still  left  much  to  be  done  before  the  channel 
and  banks  can  he  declared  thoroughly  cleared  of  obstructions.  The  banks  are  badly 
caving  at  many  points,  which  will  soon  cause  tbe  heavy  growing  timber  to  fall  and 
again  choke  up  the  channel,  unless  cut  away.  There  are  many lo^s  and  snags,  too, 
in  the  river  which  need  to  be  removed.  The  points  requiring  more  immediate  atten- 
tion are  between  5  and  10  miles  and  25  and  35  miles  above  the  mouth  of  the  river. 
At  present,  the  most  formidable  obstruction  to  navigation  is  the  South  Carolina  Rail- 
road bridge,  situated  about  5  miles  above  the  mouth  of  the  river,  which  is  without 
a  draw  or  opening. 

It  was  considered  more  economical  and  advantageous  for  the  Government  to  con- 
tinue 'his  improvement,  and  that  on  the  Watoree  River,  by  owning  the  machinery 
required  for  the  purpose.  For  this  reason,  the  steamer  M.  W.  Gary  was  purohaseia 
from  R  H.  Kellehan,  of  Georgetown  County,  and  was  thorotiijhly  overhauled,  repaired, 
and  sapplied  with  hoisting  engines  and  gear  by  Thomus  W.  Daggett,  of  Conway,  8. 
C,  onder  agreement.    By  these  means  she  was  converted  into  a  very  substantial  and 
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Bcrviceable  self-propelling  hoist«r.    This  boat  is  an  entire  success,  an«l  for  ihib  ui.cb 
credit  is  due  Mr.  Daggett,  under  whose  personal  supervision  she  was  built  from  his 
own  plans. 
It  is  intended  to  resume  work  upon  the  Congaree  in  next  month  with  this  machine. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  operations  be  continned  on  this  river,  ns  here- 
tofore, viz,  work  up  and  down  over  the -whole  length  of  the  river  included  within 
the  approved  project,  removing  such  obstructions  from  the  channel  which  seem  to  be 
most  in  the  way  of  navigation  during  the  low  stages  of  water.  When  the  water  is  too 
high  for  this  character  of  work  to  be  carried  on  to  advantage,  then  to  cut  from  (he 
banks  overhanging  and  other  trees  which  would  soon  fall  in  and  form  new  obstruc- 
tions. The  work  to  be  continued  in  this  way  till  a  channel  of  desired  width  and 
depth  shall  have  been  thoroughly  cleared. 

COMMKRCE. 

At  preseut  there  is  no  commerce  on  this  river,  this  b^ing  the  case  because  of  the 
persistent  refusal  of  the  South  Carolina  Railroad  Company  to  supply  their  bridge  with 
the  proper  draw  opening  to  allow  the  free  and  uninterrupted  passage  of  steamers. 
Within  the  past  two  mouths  the  South  Carolina  Steam-boat  Company  haveattempte<l  to 
run  their  steamers  between  '*  Old  Granby'^  Lauding  and  Charleston,  being  encouraged 
to  do  so  by  the  offer  of  freight  along  the  river  in  sufficient  quantities  to  pay  them  well. 
They  actually  brought  down  between  500  and  1,000  barrels  of  naval  stores  (the  first 
freight  carried  over  this  river  by  steamers  since  the  year  1845),  but  now  tbey  have 
abandoned  the  scheme,  owing  to  the  delays  their  boats  are  subject  to  at  the  railroad 
bridge. 

The  people  along  the  river  and  in  Columbia  are  particularly  desirous  of  establish- 
ing navigation  on  the  river,  and  they  are  taking  active  measures  to  cause  the  railroad 
company  to  open  the  V»ridge.  I  am  informed  that  tbe  South  Carolina  Steamboat  Com- 
pany bave  entered  suit  against  the  South  Carolina  Railroad  Company  for  damages 
caused  by  the  delay  of  iheir  boats  at  the  bridge.  The  Columbia  peo|»le,  an<l  esptcially 
Col.  S.  A.  Pearce,  provident  of  the  Columbia  Board  of  Trade,  one  of  tbe  most  ]>ublic- 
spirited  and  enterprising  of  Columbia's  citizens,  havt^from  the  beginning,  and  do  no  w^ 
mauifest  a  marked  internist  in  the  improvement  of  the  Congaree  River  by  the  United 
States  Government. 

If  the  river  could  be  freely  navigated  there  would  doubtless  at  once  be  an  annual 
commerce  worth  at  least  S.">00,000. 

My  thanks  are  due  to  Mr.  William  H.  Johnstone,  time-keeper  of  this  work,  for  the 
faithful  performance  of  his  duties. 

Very  respectfully,  your  obedient  servant, 

Reid  Whitford,' 
Assistant  Engineer, 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers  J  U,  S,  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1885  there  was  no  navigation  at  all  on  the  river,  and 
consequently  no  commerce. 

At  present  there  is  no  navigation,  and  none  can  be  erpected  until  the  South  Caro- 
lina Railroad  puts  a  draw-span  into  its  present  continuous  bridge  across  tho  river 
near  its  mouth. 

As  soon  as  money  was  voted  for  the  improvement  of  the  river  the  railroads  of  the 
neighborhood  were  reported  to  have  put  on  more  trains,  reduced  their  rates,  and 
extended  their  facilities  for  storing  and  handling  goods. 

This  improvement  is  greatly  needed  and  will  be  of  great  benefit  to  a  large  portion 
of  South  Carolina,  and  especially  tho  country  at  the  bead  of  the  river  about  Colom- 
bia. Columbia  is  reported  for  the  year  ending  December  30,  188rt,  to  have  commerce 
of— 


Articles. 


Cotton balo«. 

Naval  stores barrels. 


Quantity. 


50,000 


Amount. 


ri,  000. 000 


25.  000  I  2.\  0<^ 


General  merchandise tons..;      4^,uOO  ,    S.OOo.uOs) 


Total 1 1    5.325,000 
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The  opening  of  the  river  will  cause  the  country  adjacent  to  the  neighboring  rivers- 
to  bring  to  Columbia  large  quantities  of  lumber,  cocton  (§4,000,000  more),  grain, 
panite,  naval  store?^,  for  water  transportation  to  the  sea-ports  of  Georgetown  and 
Charleston ;   and    the   return  freights  (coal,  iron,  provisions,    fertilizers)  will  add 
probably  $2,000,000  to  its  commerce. 

The  prospective  commerce  of  the  river  proper  the  first  few  years  is  estimated  as 
follows : 


ArticlM.  Qnantity.    Amonnt. 


Cotton 

bflles . . 

^iaTftlstoren  

barrels.. 

Return  freights 

tODB.. 

$1, 000.  ooa 
85,ooa 

1, 2C0,  ooo- 


Total   2,235,000 

This  $2,000,000  river  commerce  is  now  completely  prevented  by  the  South  Carolina 
Bailruad,^  whose  bridge,  without  a  draw,  will  not  allow  the  passage  of  steamers. 


M  xg. 

KEMOVING  SUNKEN  VESSELS  OBSTRUCTING  OR  ENDANGERING  NAVIGA- 
TION. 

1.  Ship  Clio  and  steamer  North  Heath  in  Cape  Fear  River ^  North  Caro- 
lina,— On  February  16, 1886,  the  Board  of  Commissioners  ol  Navigation 
and  Pilotage  of  Wilmington,  N.  0.,  made  formal  complaint  tbat  there 
were  two  wrecks  in  the  river  below  Wilmington  which  were  within  or 
on  the  edge  of  the  channel  and  endangered  or  obstructed  navigation. 

Examination  elicited  the  following  information  : 

The  British  brig  Clio  was  built  at  Prince  Edward  Island  in  1861.  She 
was  a  wooden  vessel  of  105  feet  in  length,  25  feet  beam,  and  12  feet  depth. 
This  vessel  was  loaded  at  Wilimingtou  about  the  year  1871,  and  was 
wrecked  on  the  Rip  of  Oak  Island  Channel,  at  the  mouth  of  the  river^ 
19  miles  below  Wilmington.  After  the  cargo  was  taken  out  she  drifted 
back  into  the  river,  burnt  to  the  water's  edge,  and  sunk  at  a  point  about 
a  half  mile  above  the  Price's  Creek  light-house  and  toward  the  western 
side  of  Snow's  Marsh  Channel.  In  February,  1885,  the  wreck  lay  in 
from  11  to  13  feet  depth  of  water.  Portions  of  the  wreck  rose  to  withia 
4  feet  of  the  water-suiface  and  other  portions  descended  to  20  feet  be- 
low the  water-surface. 

The  side-wheel  steamer  North  Heath  was  a  blockade  runner  during 
the  late  war.  At  or  about  the  time  of  the  capture  of  Fort  Fisher,  m 
I860,  she  was  taken  by  the  Confederate  authorities  and  sunk  in  the 
main  channel  of  the  river,  near  the  head  of  Clark's  Island,  about  3  miles^ 
below  Wilmington,  as  an  obstruction  to  navigation.  She  was  an  iron 
side- wheel  light  draught  steamer  of  from  200  to  250  feet  in  length.  Her 
upper  works  were  above  the  water-surface  for  several  years,  and  then 
certain  imrties,  by  the  use  of  explosives,  removed  as  much  of  the  wreck 
as  was  profitable  to  them  and  left  the  remainder.  In  February,  1885,  the 
wreck  lay  in  from  17  to  20  feet  depth  of  water.  Portions  of  this  wreck 
fose  to  within  7  feet  of  the  surface  and  other  portions  descended  to  23^ 
feet  below  the  water-surface. 

The  natural  bottom  in  both  places  was  mud,  with  accumulations  of 
sand  and  mud  around  the  wrecks. 
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There  was  supposed  to  be  nothing  about  either  wreck  of  any  special 
value  or  specially  worth  saving. 

In  accordance  with  the  provisions  of  section  4  of  the  act  of  June  14, 
1880,  thirty  days'  notice  was  given  to  all  persons  interested  in  these 
wrecks ;  and  in  default  of  the  appearance  of  any  such  persons,  the  re- 
moval of  these  wrecks  was  duly  advertised.  Proposals  were  opened 
June  7, 1886,  and  a  contract  with  the  lowest  bidder,  the  American  Dredg- 
ing Company,  was  approved  on  June  23,  they  agreeing  for  $7,5(K)  to  com- 
pletely remove  the  wrecks  within  lour  months  from  the  signing  of  the 
contracts. 

Work  was  commenced,  by  the  contractor  on  July  14,  and  completed 
satisfactorily  in  September,  1886.  The  cost  of  the  removal  of  both 
wrecks,  including  office  expenses,  advertising,  inspection,  etc.,  was 
$7,852.08 ;  all  expended  in  the  fiscal  year  ending  June  30,  1887.  The 
reclaimed  wreckage  was  afterwards  sold  at  public  auction  October  23, 
188C,  for  $6oG.]5,  and  the  receipts  returned  to  the  United  States  Treas- 
ury. 

The  provisions  of  section  4  of  the  act  of  June  14,  1880,  require  that 
in  all  such  cases  of  the  removal  of  such  wrecks  *'  all  projyerty  therein 
when  so  removed  shall,  after  reasonable  notice  of  the  time  and  place  of 
sale,  be  sold  to  the  highest  bidder  or  bidders  for  cash,  and  the  proceeds 
of  such  sale  shall  be  deposited  in  the  Treasury  of  the  United  States  to 
the  credit  of  a  fund  for  the  removal  of  such  obstructions  to  navigation, 
under  the  direction  of  the  Secretary  of  War.^  In  this  particular  case 
the  wreckage  did  not  sell  for  the  amount  of  money  that  its  removal  cost 
the  contractor.  Under  such  circumstances,  the  contractor  was  obliged 
to  do  a  large  amount  of  otherwise  unnecessary  labor  in  landing  this 
property,  and  as  his  bid  was  of  course  based  on  the  necessity  of  perform- 
ing this  otherwise  unnecessary  labor,  the  Government,  in  the  end,  was 
obliged  to  pay  for  the  property  much  more  than  it  received,  and  was 
the  loser  by  the  whole  operation. 

I  am  satisfied  that  in  this  particular  case  the  proposals  would  have 
been  much  lower,  and  the  final  cost  of  removal  of  the  wrecks  much  less, 
to  the  Government  could  the  wreck  have  become  the  property  of  the 
contractor  after  its  removal.  Similar  cases  are  liable  to  happen  often 
in  the  removal  of  sunken  vessels  which  obstruct  the  navigation  of  our 
rivers.  I  have  therefore  to  recommend  that  the  act  of  the  14th  of  June, 
1880,  be  so  modified  as  to  allow  the  Secretary  of  War,  before  advertis- 
ing the  removal  of  the  wreck,  to  decide  whether  or  not  the  property 
when  removed  shall  belong  to  the  contractor  or  to  the  Government.  lo 
my  opinion,  some  such  modification  would  result  in  economy  to  the  Gov- 
ernment. 

2.  Steamer  Wave,  in  Beaufort  Harbor^  North  Carolina, — In  December, 
188G,  the  collector  of  Beaufort  Harbor,  North  Carolina,  made  formal 
complaint  that  the  steamer  Wave  was  wrecked  in  Beaufort  Harbor  in 
such  position  as  to  endanger  and  obstruct  navigation. 

A  personal  examination  confirmed  the  report. 

In  accordance  with  the  provisions  of  section  4  of  the  act  of  June  14, 
1880,  thirty  days'  notice  was  given  to  all  persons  interested  in  this  wreck ; 
and  in  default  of  the  appearance  of  any  such  persons,  the  removal  of  the 
wreck  was  duly  advertised.  Before  the  date  for  opening  bids,  the  owner 
of  the  steamer  appeared  and  removed  the  wreck  at  his  own  expense. 
The  cost  of  this  work  to  the  United  States  (including  office  expenses, 
advertising,  etc.)  was  $10,  all  expended  in  the  fiscal  year  ending  June 
30,  1887. 
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M  20. 

PRELIMINARY    EXAMINATION   OF   LOCKWOOD'S   FOLLY   RIVER,   NORTH 

CAROLINA. 

United  States  Engineer  Office, 

Wilmington,  N.  (7.,  February  4,  1887. 

General:  I  have  the  honor  to  snbmit  herewith  the  following  report 
upon  the  examination  of  Lockwood's  Folly  River,  North  Carolina,  as- 
signed to  me  by  river  and  harbor  act  of  Au^jnst  5, 1886,  and  letters  from 
yoar  office  dated  September  27,  1886,  and  October  28,  1886. 
.  This  report  is  based  upon  my  own  personal  inspection  of  the  locality 
and  various  reports  which  I  have  received  from  various  persons  living 
on  this  river  and  which  I  have  checked  by  my  own  personal  knowledge 
of  the  case. 

liockwood's  Folly  River  is  a  river  of  about  50  miles  length  and  180 
square  miles  of  drainage  basin,  lying  wholly  in  Brunswick  County.  It 
nses  at  a  point  about  16  miles  southwest  of  Wilmington,  N.  C,  flows 
first  westerly,  then  southerly,  and  empties  into  the  Atlantic  Ocean  at  a 
point  about  15  miles  west  of  the  mouth  of  the  Cape  Fear  River. 

At  its  ocean  bar  its  channel  depth  is  about  3  feet  at  low  water  and  8 
feet  at  high  water;  from  the  bar  to  a  point  1^  miles  above  its  mouth  its 
depth  is  about  8  feet ;  for  the  next  300  or  400  feet  its  depth  is  only  about 
1  to  1 J  feet  at  low  water,  owing  to  the  presence  of  a  narrow  belt  of 
oyster  rock  reaching  entirely  across  the  river ;  for  the  next  1^  miles  its 
depth  varies  from  3  to  6  feet,  with  a  bottom  of  alternate  mud  and  oyster 
rock  ;  for  the  next  22  miles  its  depth  is  from  8  to  15  feet  at  low  water, 
and  for  the  next  15  miles  its  depth. is  from  5  to  8  feet  at  low  water. 
Coasting  schooners  of  300  barrles  capacity  and  6  feet  draught  enter  the 
river  from  the  ocean  at  favorable  tides,  and  go  25  miles  up  the  river. 
At  the  head  of  schooner  navigation  the  river  is  still  about  150  feet  wide. 
From  this  jioint  pole-boats  carry  merchandise  15  miles  further.  The 
river  is  crossed  by  one  bridge  at  the  head  of  schooner  navigation,  and 
by  another  bridge  at  the  head  of  pole-boat  navigation. 

At  present  the  commerce  of  the  river  is  small.  The  exports  (crude 
and  manufactured  turpentine,  tar,  wood,  light-wood,  lumber,  shingles, 
cotton,  rice,  com,  rye,  oats,  hay,  cabbages,  coUards,  turnips,  sweet  po- 
tatoes^ Irish  potatoes,  beans,  peas,  ground  peas,  melons,  sugar  cane, 
«irup,  fish,  oysters,  diamond-backed  terrapin)  are  estimated  at  $25,000 
per  year,  and  the  imports  (general  merchandise)  at  $25,000  more }  total, 
♦50,000  per  year. 

These  goods  are  carried  away  by  schooners,  two  of  which  endeavor 
to  make  weekly  trips  to  Wilmington.  The  oyster  rock  barrier,  combined 
with  unfavorable  tides,  often  detains  these  schooners  for  six  to  ten  days, 
90  that  regular  trips  become  an  impossibility,  and  the  commerce  in  con- 
sequence suffers  severely.  Owing  to  the  difficulty  of  getting  goods  to 
market,  only  about  6,000  acres  of  upland  and  about  1,000  acres  of  swamp 
land  are  at  present  under  cultivation. 

The  Lockwood  Folly  River  basin,  is,  comparatively  speaking,  good 
agriculturally.  It  embraces  about  80,000  acres  of  good  uplands,  capable 
of  producing  $30  of  ordinairy  crops  per  acre,  and  about  40,000  acres  of 
good  swamp  lands  capable  of  producing  $40  of  ordinary  crops  per  acre, 
representing  $4,000,000  of  possible  annual  crops,  all  lying  within  5  miles 
of  the  navigable  portions  ot  the  river.  Besides  this  agricultural  wealth, 
the  river  basin  contains  a  large  quantity  of  pine,  oak,  ash,  poplar  maple, 
hickory,  gum,  cypress,  and  juniper  standing  timber.    Were  the  obstruc- 
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tions  removed  from  the  mouth  of  this  river,  the  annual  commerce  would 
undouhtedly  soon  reach  $400,000  per  year,  a  gain  over  the  present  of 
about  $375,000  per  year. 

The  needed  improvements  are:  (1)  the  removal  of  the  oyster  rock 
barricade  near  the  mouth  of  the  river;  (2)  the  dredfjing  of  a  channel 
through  the  flat  just  above  this  barricade;  and,  (3)  the  improvement  of 
a  shoit  existing  cut-off  in  tlie  river  about  5  miles  from  its  mouth.  Ten 
thout^and  dollars  will  give  valuable  results;  $40,000  will  certainly'  com- 
plete all  improvements  needed  for  several  years,  and  would  put  this 
river  basin  in  immediate  good  communication  with  the  ocean. 

In  my  opinion  the  probable  increase  in  the  commerce  of  this  river  and 
in  the  development  of  its  basin  render  this  river  worthy  of  improvement 
by  the  General  Government. 

The  exact  location  and  cost  of  the  improvement  can  only  be  deter- 
mined by  a  special  survey.  The  cost  of  this  survey  is  estimated  at 
$200. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers^ 
The  Chief  of  Engineers,  U.  S.  A. 
(Through  Supervising  Engineer  Col.  W.  P.  Craighill.) 

(First  indorsement.] 

United  States  Engineer  Office, 

Baltimore,  Md.^  February  9,  1887, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  approved. 

W.  P.  Craighill, 
Colonel  of  Engineers. 


SURVEY  OF  LOCKWOOD'S  FOLLY  RIVER,  NORTH  CAROLINA. 

United  States  Engineer  Office, 

Wilmington^  N.  C,  September  5,  1887. 

General  :  In  accordance  with  instructions  from  your  office,  dated 
March  16,  1887,  and  the  river  and  harbor  act  of  August  6,  1886,  I 
have  herewith  to  submit  my  report  upon  the  survey  of  Lockwood's 
Folly  River,  North  Carolina,  with  a  project  for  its  improvement  and  an 
estimate  of  the  cost  of  such  improvement. 

This  project  and  estimate  of  cost  are  based  upon  a  survey  of  the  por- 
tion needing  improvement  as  made  by  Mr.  J.  H.  Bacon  and  as  checked 
by  an  inspection  of  the  entire  locality  by  myself  in  a  canoe. 

The  present  commerce  of  this  stream  (as  explained  in  full  in  my  re- 
port of  February  4,  1887,  on  its  examination)  is  only  about  $50,000  of 
transported  goods ;  but  80,000  acres  of  good  upland  and  40,000  acres  of 
good  swamp  lands,  representing  $4,000,000  of  possible  annual  crops,  lie 
within  5  miles  of  this  stream,  and  the  development  of  8350,000  of  annual 
commerce  may  be  ex[)ected  as  soon  as  the  river  obstructions  are  re- 
moved. 

The  entire  amount  estimated  as  necessaiy  to  clear  this  river  might 
be  most  advantageously  spent  in  a  single  year. 

I  have  therefore  to  recommend  that  $40,000  be  appropriated  in  a  sin- 
gle sum  for  the  improvement  of  Lockwood's  Folly  River,  North  Caro- 
lina, by  dredging  through  the  oyster- rock  barricade  and  njud  Hats  at  the 
mouth  of  the  riVer,  and  elsewhere,  if  necessary,  so  as  to  establish  a 
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6^footr(iraught  free  navigation  from  the  ocean  upward  to  the  bridge  at  the 
present  head  of  schooner  navigation.  This  river,  tidal  throughout  its 
lower  25  miles,  is  obstructed  mainly,  if  not  entirely,  because  of  an  oyster- 
rock  barricade  just  above  its  mouth.  The  nature,  extent,  location  of 
pro|>osed  channel,  and  estimate  of  its  cost  are  quite  fully  shown  in  the 
maps  and  report  of  Mr.  Bacon,  herewith  inclosed.  Mr.  Bacon  deserves 
credit  for  far  greater  care  and  thoroughness  both  in  survey  and  maps 
than  1  had  any  right  to  expect  in  view  of  the  limited  funds  at  his  dis- 
posal. His  estimates  were  necessarily  based  upon  a  low-water  level, 
obtained  from  local .  observations  made  during  his  survey,  and  were 
computed  for  exact  depths  of  4  and  6  feet,  without  any  allowances  for 
exceptionally  low  water,  for  free  way  under  vessels,  or  for  usual  slight 
occasional  overdredging.  In  order  to  bo  certain  of  securing  a  G  foot- 
draught  navigation,  it  will  be  necessary  to  allow  for  dredging  a  7-foot 
channel  according  to  Mr.  Bacon's  survey.  In  my  opinion  the  interests 
of  commerce  here  demand  such  a  7-foot  channel  of  10«)  feet  width.  This 
7foot  channel  will  require  about — 

130,000  cubic  yards  dredging  satid  and  mud,  at  20  cents $26, 000 

^,000  cubic  y^rds  dredgiug  shell  rock,  at  30  cents 7,200 

33,200 
Sopcriutendence  and  contingencies,  20  per  cent 6, 640 

Total 39,840 

Small  and  irregularly  voted  appropriations  will  probably  greatly  in- 
crease the  final  cost  of  the  work. 
Respectfully  submitted.  Wm.  H.  Bixby, 

Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


report  of  mr.  j.  ii.  bacon,  assistant  enqinber. 

.    United  States  Engineer  Office, 

Wilmington,  N,  C,  May  3,  1887. 

Captain  :  I  have  the  honor  to  sabmit  the  following  report  of  the  survey  of  Lock- 
wood's  Folly  River,  North  Carolina,  aad  the  estiioates  for  channels  100  feet  in  width 
«od  6  feet  and  S  feet  depth,  from  the  ocean  to  the  head  of  navigation. 

The  field-work  of  the  snrvey  was  begun  on  April  18,  1887,  and  finished  on  April  28, 
ViXn.  Id  accordance  with  instructions  received  at  yonr  office,  the  shore-lines  were 
located  by  means  of  compass  bearings  and  stadia  measurements,  and  the  soundings 
by  means  of  a  500-foot  line,  each  line  of  soundings  being  measured  from  a  known 
point.  A  map  on  the  scale  of  1,000  feet  to  the  incn  was  made  in  the  field  during  the 
DTOgress  of  the  survey.  Maps  on  the  scale  of  100  feet  to  the  inch  were  also  ma^e  of 
Mercer's  Cut  and  the  Cross-rock  Shoals.    All  of  these  are  herewith  submitted. 

The  depth  of  water  over  the  bar  is  somewhat  variable.  There  is  said  to  be  generally 
6  feet  at  low  water  in  the  channel.  From  the  inside  of  the  bar  to  Howell's  Point  there 
is  an  available  channel  of  8  feet  at  low  water  and  one  of  6  feet  to  the  lower  end  of 
Cross-rock  Shoals.  From  this  point  to  the  Goes  Cut,  a  distance  of  1^  miles,  there  is  an 
available  channel  of  only  I  foot  at  low  water.  From  the  Goss  Cut  to  the  head  of  navi- 
gation at  Lockwood's  Folly  Bridge,  there  is  said  to  be  an  aval  lab  e  channel  of  8  feet  or 
over  at  low  water.  Of  this  latter  portion,  only  the  vicinity  of  Mercer's  Cut  was  sur- 
veyed. This  cut  is  2G0  feet  long,  25  feet  wide,  and  has  an  available  depth  of  \\  feet 
St  low  water.  It  is  not,  however,  essential  to  the  project,  as  the  natural  channel  at 
this  point  has  a  depth  of  8  feet  at  low  water. 

The  maximum  velocity  of  the  stream  is  apparently  3  miles  per  hour,  except  at  a 
point  in  the  middle  of  the  Cross-rock  Shoals,  where  on  the  ebb  tide  it  attains  a  velocity 
of  apparently  6  miles  per  hour. 

The  tide  was  obeervt- d  daily  during  the  progress  of  the  survey,  the  gauge  being 
located  at  Sharp's  Landing,  3  miles  m)m  the  ocean.  The  average  range  of  the  tide 
during  the  time  of  observation  was  2.14  feet. 


1102      REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  vS    ARMY. 

The  bottom  of  the  proposed  channel  is  composed  of  mud,  eaml,  and  bhell  rock. 
From  the  lowt^r  portion  of  the  Shell-rock  Shoals  to  Geneva  Point  the  bottom  is  con- 
tinuously composed  of  shell  rock.  I  have  no  definite  knowledge  of  the  thickness  of 
this  rock,  but  have  OKtimated  it  at  an  average  of  2  feet.  The  material  beneath  the 
rock  is  probably  mud.  This  shell  rock  is  composed  of  oyster  shelLs  closely  packed  to- 
gether. The  cost  of  removing  it  will  not  greatly  exceed  the  cost  of  dredging  hard 
sand. 

For  1,500  f«iet  north  from  Geneva  Point  the  bottom  is  sand.  The  remainder  is  very 
soft  mud,  with  the  exception  of  a  small  patch  of  shell  rock,  which  is  situated  about 
500  feet  from  the  lower  end  of  the  Goss  Cat. 

The  estimated  cost  of  dredging  is  as  follows : 

For  a  channel  of  0  feet  depth  and  100  feet  width  from  the  ocean  to  the  head  of  navi- 
gation : 

Sand  and  mud,  96,167  cubic  yards,  at  20  cents $19,233.40 

Shell-rock,  20,097  cubic  yards,  at  30  cents 6,029.10 

25, 262. 50 

Engineering  and  supervision,  10  percent 2,526.25 

Contingencies,  10  per  cent 2,526.25 

Making  a  total  of 30,315.00 

For  a  channel  of  8  feet  depth  and  100  feet  width  from  the  ocean  to  the  head  of  navi- 
gation : 

Sand  and  mad,  160,446  onbic  yards,  at  20  cents $32,089.20 

Shell-rock,  24,666  cubic  yards,  at  30  cents 7,399.80 

39, 489. 00 

Engineering  and  supervision,  10  per  cent 3,948.90 

Contingencies,  10  percent 3,948.90 

Making  a  total  of 47,386.80 

Very  respectfully,  your  obedient  servant, 

J.  H.  Bacon, 
Civil  Engineer, 
Capt.  W.  H.  BiXBY, 

Corps  of  Engineers^  U,  8.  A, 


M  21. 

preliminary  examination  of  lumber  river,  north  carolina. 

United  States  Engineer  Office, 

Wilmington,  N.  0.,  February  4,  1887. 

General  :  I  have  the  honor  to  submit  herewith  the  following  report 
upon  the  examination  of  Lumber  Eiver,  North  Carolina,  assigned  to  me 
by  river  and  harbor  act  ot  August  5,  1886,  and  letters  from  your  office, 
dated  September  27,  188G,  and  October  28,  1886. 

This  report  is  based  upon  my  own  personal  inspection  of  the  locality 
and  upon  various  rei)orts  which  I  have  received  from  various  persons 
living  along  this  river  and  which  I  have  checked  by  my  own  personal 
knowledge  of  the  case. 

Lumber  River  is  a  river  of  about  250  miles  length,  and  about  1,860 
square  miles  of  drainage  basin.  It  rises  at  a  point  about  60  miles  south- 
west of  Raleigh  and  on  the  division  line  between  Moore  and  Montgom- 
ery counties,  North  Carolina,  then  flows  in  a  general  southeasterly  and 
afterward  southwesterly  direction  through  or  along  Richmond,  Cumber- 
land, Robeson,  Bladen,  and  Columbus  counties,  North  Carolina,  and 
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3Iarion  and  Ilorrj*  counties,  South  Carolina,  and  empties  into  the  Little 
Pee  Dee  River  at  a  point  about  160  miles  from  the  Atlantic  Ocean. 

Flats  and  boats  able  to  navigate  the  Lumber  River  can  proceed  from 
its  mouth  down  the  Little  Pee  Dee  and  Great  Pee  Dee  to  Georgetown, 
S.  C,  where  their  goods  are  reshipped  to  coastwise  or  foreign  ports. 
Id  its  straight  reaches  its  banks  are  high,  rising  occasionally  to  bluffs 
of  60  feet  height;  in  its  crooketl  narrows  its  banks  are  low  and  swampy 
and  overflowed  during  freshets  and  even  ordinary  high  water.     From 
its  month  upward  23  miles  to  Fair  Bluff  tbe  channel  is  at  least  90  feet 
wide  and  6  feet  deep  at  ordinary  stages  of  water,  and  at  least  4  feet 
deep  at  low  water;  from  Fair  Bluff  upward  65  miles  further  to  Lum- 
berton  the  channel  is  at  least  40  feet  wide  and  5  feet  deep  at  ordinary 
water,  and  3  feet  deep  at  low  water;  for  the  next  55  miles  to  the  Cape 
Fear  and  Yadkin  Valley  Railroad  the  channel  is  at  least  40  feet  wide  and 
5  feet  deep  at  ordinary  water ;  for  the  next  32  miles  to  Pike  the  channel 
is  at  least  30  feet  wide  and  5  feet  deep;  and  for  the  next  40  miles  to 
Patterson  the  channel  is  at  least  20  feet  wide  and  5  feet  deep  at  ordi- 
nary water;  and  for  tbe  next  44  miles  to  its  head  the  channel  is  gradu- 
ally reduced  to  nothing.     During  six  months  of  the  year  185  miles  of 
this  river  from  Pike  to  its  month  is  navigated  by  rafts  and  flats ;  and 
rafts  of  160  feet  length,  15  feet  width,  2  feet  draught,  and  containing 
40,000  feet  of  timber,  and  flats  of  50  feet  length,  11  feet  width,  2^ 
feet  draught,  and  carrying  20  tons  of  rosin  or  cotton,  are  poled  down 
this  river  to  the  Great  Pee  Dee  River  and  Georgetown.    The  river  is 
crossed  by  eight  bridges  between  its  mouth  and  Lumberton,  and  by 
twenty  more  bridges  above  Lumberton.    The  location  of  these  bridges 
and  the  dimensions  of  the  river  between  these  bridges  is  shown  in  some 
detail  in  the  accompanying  table.    At  present  the  commerce  of  the 
river  is  small.    Only  about  200  rafts  ($30,000  of  goods)  pass  down  the 
river  each  year.    The  Lumber  River  basin  is  comparatively  rich,  agri- 
calturally.    From  its  head  to  Lumberton  the  river  basin  is  compara- 
tively well  served  on  both  banks  by  the  Raleigh  and  Augusta,  Cape  Fear 
and  Yadkin  Valley,  and  Carolina  Central  railroads.    Below  Lumber- 
ton  about  50,000  acres  of  excellent  land,  capable  of  producing  $2,000,000 
of  possible  annual  crops,  and  lying  within  5  miles  of  the  west  bank  of 
tbe  river,  is  at  present,  comparatively  speaking,  unused,  because  the 
farmers  are  obliged  to  tr  ansport  their  goods  by  land  and  rail,  so  far  as 
to  reduce  their  profits  in  many  cases  to  almost  nothing.    The  river 
over  this  length  is  well  adapted  to  service  by  a  small  stern-wheel  30- 
tou  boat,  such  as  is  in  use  on  neighboring  streams,  providing  that  the 
river  were  once  properly  cleared.     Were  the  river  so  cleared,  its  com- 
merce would  probably  lie  at  once  increased  by  about  $300,000  per  year. 
The  Deeded  improvements  are  merely  the  removal  of  logs  and  snags 
from  the  river  bed,  and  of  overhanging  trees  from  the  river  banks  on 
the  98  nailes  of  river  below  Lumberton ;  $29,000  in  one  sum  would  com- 
plete ail   the  improvements  needed  on  this  length  of  river  for  several 
years,  and,  taken  in  connection  with  the  proposed  work  on  the  neigh- 
boring Pee  Dee  River,  would  put  this  river  basin  in  immediate  commu- 
oication  with  the  ocean. 

In  my  opinion,  the  probable  increase  in  the  commerce  of  this  river 
and  in  the  development  of  its  basin,  render  this  river  worthy  of  im- 
provement by  the  General  Government  from  its  mouth  98  miles  upward 
to  Lumberton. 

The  cost  of  the  improvement  can  be  estimated  and  a  project  at  once 
«nbmitt€^  without  any  further  special  survey,  unless  this  project  must  be 
accompanied  by  a  careful  map  of  the  river,    if  a  careful  ma])  of  the 
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river,  witbin  the  limits  of  the  recommended  improvement,  must  accom- 
pany the  estimate  and  project,  a  special  survey  will  be  necessary.    The 
•cost  of  this  special  survey  is  estimated  at  $700. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 

Captain  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 

(Through  Supervising  Engineer  Col.  W.  P.  Craighill.) 

[First  indorsemeDt.  I 

United  States  Engineer  Office, 
Baltimore^  Md.,  February  9,  1887. 

Bespectfolly  forwarded  to  the  Chief  of  Engineers,  approved. 

Wm.  p.  Craighill, 

Colonel  of  Engineers. 


£ridge$  aorost  Lumber  Biver,  North  Carolina, 


Name  of  bridge. 

Distance 

trom 
month  of 
river  by 

water. 

Least  channel- way  daring  ten 
monttis  of  year. 

!                  1 
IntervaLj    Width.  |  Depth. 

Nichols - 

2 

10 

83 

60 

64 

78 

82 

08 

98 

08 

104 

108 

U2 

117 

126 

136 

145 

146 

163 

157 

165 

175 

185 

205 

205 

225 

240 

MiUt, 

2 
8 
23 
17 
14 
14 
4 
16 

1 

FttL           FmL 

00                    A 

W.andC.R.  B 

lUO 
00 
40 
80 
40 
40 
40 

FairBlaff. 

<Triffln's  BlnffT -.,,.,,,,,-., ,,,,-^-,,,,,,... 

Ives' Bluff 

Phillip's 

Matthcw'^i ,,-,-..,..- .t 

Carolina  Central  B.  B..  lower .•••• 

Lumberton.  lower 

Lumbertou.  uuner 

Carolina  Central  R.  R..  aoDer...... 

McNeill's 

'Sampson's 

Now. 

Harper's  Ferry 

Bed  Banks 

Three  Carolina  Central  B.  B.  trestles 

Alma 

Cftne  FiM^r  and  Vodkliw  ValleY  B.B 

65 

40 

s 

Campbell's .'. 

McGirt's 

Gilchrists' 

Pike 

32 

80 

6 

Rftleleh  and  AninistA  B.  B 

Kevser 

Paterson's  

40 
44 

20 

6 

Head  of  river 

survey  op  lumber  river,  north  carolina. 

United  States  Engineer  Office, 

Wilmington^  N.  C^  September  6, 1887. 

General:  In  accordance  with  instructions  from  your  office  dated 
March  16, 1887,  and  the  river  and  harbor  act  of  August  5, 18^6, 1  have 
herewith  to  submit  my  report  upon  the  survey  of  the  Lumber  River, 
North  Carolina,  with  a  project  for  its  improvement,  and  an  estimate  on 
the  cost  of  such  improvement 

This  project  and  estimate  of  cost  are  based  upon  an  inspection  of  the 
entire  portion  of  the  river  recommended  for  improvement  ^  this  inspeo- 
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tion  baviug  been  made  by  myself,  iu  persou,  by  canoe.  The  river,  having 
.1  gentle  slope  of  scarcely  more  than  3  inches  per  mile,  possesses  some- 
what of  the  character  of  a  canal,  and  its  navigation  up  to  Lnmberton  is 
only  obstmcted  by  leaning  and  fallen  trees  and  sunken  obstructions. 
The  characteristics  of  the  stream  at  various  i>oints,  and  the  cost  of  its 
improvement  below  Lumberton,  are  shown  in  the  following  table : 
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1 
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1 
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10 
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3 

£4 
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u 
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0< 
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9» 

^1 

it 
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2 
2 

2 


2 
2 


2 
2 


2 

2 


$800 

400 
300 


600 

200 

200 

3,500 


2,000 
4,200 


1,000 
1,200 
1,000 

400 
8,600 

800 
2,100 

600 
5,000 


2,000 


29,300 
5,860 


35,160 


The  present  commerce  of  this  stream  (as  explained  in  full  in  my  re- 
|K)rt  of  February  4,  1887,  on  its  examination)  is  only  about  $30,000  of 
goods  transported  by  rafts  and  pole-boats ;  but  below  Lumberton  and 
on  the  sides  of  this  stream,  and  within  5  miles  thereof,  lie  about  50,000 
acres  of  excellent  land,  representing  $2,000,000  of  possible  annual 
crofis,  this  land  being  at  present  almost  unused,  because  in  many  cases 
tlic  farmers  are  obliged  to  transport  their  goods  to  market  by  land  and 
mil  such  a  distance  as  to  reduce  their  profits  to  almost  nothing.    The 
river  from  Lumberton  to  its  mouth  is  well  adapted  to  a  service  by  small 
stem-wheel  30-ton  boats,  such  as  are  now  in  use  on  neighboring  streams, 
and  the  development  of  a  commerce  of  over  $300,000  may  be  expected 
as  soon  as  the  river  is  once  properly  cleared.    This  improvement,  in  con- 
nection with  the  also  recommended  improvement  of  the  Little  Pee  Dee 
River,  will  put  this  river  basin  in  immediate  communication  with  the 
oeean. 
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I  am  informed  that  private  parties  have,  during  the  past  year,  ob- 
tained from  the  State  a  charter  to  the  navigation  of  this  river,  and  the 
right  to  collect  tolls  thereon. 

The  entire  amount  estimated  as  necessary  for  clearing  the  river  might 
be  advantageously  expended  in  a  single  year. 

I  have,  therefore,  to  recommend  that  $35,000  be  appropriated  in  a 
single  sum  for  the  improvement  of  the  Lumber  River,  North  Carolina, 
by  clearing  it  for  a  4  to  Gfoot  draught  steam  navigation  from  its  mouth 
upward  to  Lumberton,  N.  C. ;  providing  that  none  of  this  amount  be 
expended  upon  this  work  until  all  rights  to  the  exclusive  navigation  of 
this  stream  shall  have  been  ceded  to  the  United  States  free  of  charge. 

Small  and  irregularly  voted  appropriations  will  probably  greatly  in- 
crease the  final  cost  of  the  work. 

Bespectfully  submitted. 

W.  H.  BlXBY, 

Captain  of  Engineers, 
The  Chief  of  Engineebs,  U.  S.  A. 


M  22. 

PRELIMINARY  EXAMINATION  OF  MINGO  CREEK,  SOUTH  CAROLINA. 

United  States  Engineer  Office, 

Wilmington^  N.  C,  February  4, 1887. 

Oeneral  :  I  have  the  honor  to  submit  herewith  the  following  report 
of  the  examination  of  Mingo  Creek,  South  Carolina,  assigned  to  mo  by 
river  and  harbor  act  of  August  5, 1886,  and  letters  from  your  office 
dated  September  27, 1886,  December  23,  1886,  and  October  28,  1886. 

This  report  is  based  upon  my  own  personal  inspection  of  the  locality 
and  various  reports  which  I  have  received  from  various  persons  living 
on  this  creek,  and  which  I  have  checked  by  my  own  personal  knowledge 
of  the  case. 

Mingo  Creek,  South  Carolina,  is  a  river  of  about  45  miles  length 
and  2(K)  square  miles  of  drainage  basin,  lying  wholly  in  WilHamsburgh 
County,  South  Carolina.  It  rises  at  a  point  about  12  miles  east  of  Kings- 
ville,  S.  C,  flows  in  a  general  southeasterly  direction,  and  empties  into 
Black  River  at  a  point  about  41  miles  (by  water)  from  Georgetown, 
S.  C.  From  the  mouth  of  the  Mingo  downward  to  the  Atlantic  Ocean 
there  is  already  a  freely  navigable  channel  of  at  least  400  feet  width 
and  9  feet  depth  at  low  water.  From  the  mouth  of  the  Mingo  upward 
10  miles  to  Bhem's  Landing  the  present  channel  is  at  least  150  feet 
wide  and  10  feet  deep  at  low  water ;  from  Bhem's  Landing  7  miles  fur- 
therto  Mingo  Bridge  it  is  at  least  120  feet  wide  and  7  feet  deep ;  from 
Mingo  Bridge  4  miles  further  to  William's  Landing  it  is  at  least  80  feet 
wide  and  5  feet  deep  at  low  water;  from  William's  Landing  10  miles 
further  it  is  from  4  to  5  feet  deep  at  high  water.  A  steamer  of  80  feet 
length,  30  feet  width,  5J  feet  depth  hold,  and  about  80  tons  burden,  at 
present  makes  bi-weekly  trips  from  Georgetown  to  Rhem's  Landing. 
This  steamer  has  occasionally  gone  up  the  river  as  far  as  Mingo  Bridge, 
and  could  go  up  as  far  as  William's  Landing  were  it  not  for  obstructing 
logs  and  trees.  The  river  is  crossed  by  one  bridge  at  Mingo  Bridge, 
and  this  bridge  is  provided  with  a  draw-span. 

At  present  the  actual  commerce  of  the  river  is  e^stimated  at  at>out 
$157,000  of  goods  upwards  per  year  and  about  $208,000  of  goods  down- 
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wards  iK»r  year;  total,  about  $3G5,000  per  year.  (See  accompanyiug  de- 
tijleil  statement  farnlsbed  by  F.  Rbein  &  Sons,  of  Black  Mingo,  S.  G. 
All  this  comes  from  the  lower  portion  of  the  river,  tbe  upper  portion 
(Indiantown,  Cooper,  Poplar  Hill,  Ohureb,  Rome)  being  at  present 
obliged  to  baul  their  goods  by  land  so  far  as  to  reduce  their  profits 
in  many  cases  to  almost  nothing.  Tho  Mingo  Basin  is,  comparatively 
speaking,  rich  agriculturally.  It  embraces  about  200,000  acres,  of 
which  about  100,^  acres,  capable  of  producing  $4,000,000  of  possible 
aiiDaal  crops,  lies  within  5  miles  of  those  portions  of  the  river  which 
would  be  navigable  if  cleared  of  logs  and  trees.  Were  the  obstruction 
removed  the  annual  commerce  would  probably  be  at  once  increased  by 
about  $150,000  per  year. 

The  needed  improvements  are  merely  the  removal  of  logs  and  snngs 
from  the  river-bed,  and  of  overhanging  trees  from  the  river  banks. 
Fifteen  thousand  dollars  in  one  sum  would  complete  all  improvements 
needed  for  several  years,  and  would  put  this  river  basin  in  immediate 
communication  with  the  ocean. 

lu  my  opinion,  the  probable  increase  in  the  commerce  of  this  river 
and  in  the  development  of  its  basin  render  this  river  worthy  of  im- 
provement by  the  General  Government. 

The  cost  of  the  improvement  can  be  estimated  and  a  pr6ject  submit- 
ted ftitkout  any  further  special  survey^  unless  this  project  must  be  ac- 
companied by  a  careful  map  of  the  river.  If  a  careful  map  of  the  river, 
wilbin  the  limits  of  the  recommended  improvement,  must  accompany 
the  estimate  and  project  a  si)ecial  survey  will  be  necessary.  The  cost 
of  this  special  survey  is  estimated  at  $300. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 
(Through  Supervising  Engineer  Ool.  W.  P.  Graighill.) 

rTirat  indorsement.  1 

United  States  Engineeb  Offioe, 

Baltimore^  Md.j  February  9, 1887. 

Bespectfally  forwarded  to  the  Chief  of  Engineers,  approved. 

Wm.  p.  Cbaighill, 
Colonel  of  Engineers. 


Ettimated  annual  eommeroe  of  the  Black  Mingo  Biver,  South  Carolina,  1886. 

DOWWWABDS. 


ArtidM. 


JpUti  turpentiiie barrels. 

C«nde  turpentine do... 

B«to....^. do... 

Cotton bales. 


(roagb) bnsbels. 

Jninidoom do... 

*>iTRind-nnta • do... 

^(ntables 

HUesandfnrs nnmbor. 

fthii^  (cypreas) M. 

Uiditwooa cords. 

Oilt,  pine,  etc do... 

Total  downward 


Qoantity. 


4,500 

2,000 

18,000 

800 

500 

'600 

200 


2,000 

500,000 

600 

600 


Valae. 


$18.00 

2.50 

2.00 

40.00 

.70 

.70 

.00 


.50 

10.00 

8.00 

2.00 


Total 
Talae. 


$81,000 

5,000 

80,000 

32,000 

850 

850 

180 

600 

1,000 

50,000 

1,600 

1,000 


208,880 
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EBUmaicd  aunual  oommeroe  of  the  Black  Mingo  River ^  South  Carolina,  1886 — Coniinaed. 

UPWARD. 


▲itiolea. 

Quantity. 

Value. 

Total 
value. 

Guano  ............................... ...^--.....^ 

.... ..........tons. 

200 
400 

4,600 
2,050 

$30.00 
1.65 
1.70 

$«.ooo 

020 

Ilay 

bales.. 

lUurels  (ompty,  spirit) 

General  mercnmnnine  and  machinery 

number.. 

tons.. 

7.650 
143,000 

Total  ODward 

157, 270 

Grand  total 

360,150 

suryet  of  hingo  greek,  south  carolina. 

United  States  Engineer  Office, 

Wilmington^  N.  0.,  September  5, 1887. 

Oeneral  :  la  accordance  with  iQetmctions  from  yoar  oflBce,  dated 
March  16, 1887,  and  the  river  aad  harbor  act  of  Aa^st  5, 1886, 1  have 
herewith  to  sabmit  my  report  upon  the  snrvey  of  Mingo  Greek,  South 
Carolina,  with  a  project  for  its  improvement,  and  an  estimate  of  the  cost 
of  such  improvement. 

This  project  and  estimate  of  cost  are  ased  bapo!i  an  insi>ection  of 
that  portion  of  the  river  recommended.for  improvement,  this  inspection 
being  made  by  myself  in  person  by  horso  and  carriage  to  points  of  the 
river  recommended  to  be  cleared  for  pole  boat  navigation  and  by  steam- 
launch  over  the  portion  rocommeuded  to  b3  cleared  for  steam-boats. 
This  stream  having  a  geatle  slope  of  scarcely  more  than  3  inches  per 
mile,  possesses  somewhat  of  the  character  of  a  canal ;  and  its  better 
navigation,  within  the  limits  of  the  recommended  improvement,  is  only 
obstructed  by  leaning  and  fallen  trees  and  sunken  obstructions.  The 
characteristics  of  the  river,  as  a  whole,  arc  stated  in  my  report  of  Feb- 
ruary 4, 1887,  upon  its  preliminary  examination ;  and  fuller  detail  of 
the  21  miles  to  be  cleaml  for  steamboats,  and  the  cost  of  the  entire 
recommended  improvement  from  its  mouth  up  to  the  head  of  useful 
navigation,  are  shown  at  length  on  the  accompanying  map.  The  esti- 
mate of  total  cost  is  as  follows  : 

From  its  moath  to  Rhem's  Landing  (10  miles,  at  $330) $3,300 

Thence  to  Williams^s  Landing  (11  miles,  at|660)..., 7,260 

Thence  lor  pole-boats  (10  miles,  at$330) 3,300 

13,860 
Saperintendence  and  contingencies  (20  per  cent.) 2,772 

ToUl .* 16.632 

The  present  commerce  of  this  stream  (as  explained  in  full  in  my  re- 
I)ort  of  February  4,  1887,  on  its  preliminary  examination)  is  already 
about  $365,000  per  year,  but  about  100,000  acres  of  good  lauds,  repre- 
ss ting  $4,000,000  of  possible  annual  crops,  lie  in  the  fertile  basin  of  the 
Mingo,  and  within'  5  miles  of  those  portions  of  the  river  to  be  cleared 
of  logs  and  trees;  and  a  development  of  $150,000  more  commerce  may 
be  exi>ected  as  soon  as  the  river  is  once  fairly  cleared.  This  improve- 
ment, in  connection  with  the  already  existing  good  navigation  in  the 
Lower  Black  and  Great  Pee  Dee  rivers,  will  put  the  Mingo  River  Basin 
in  direct  communication  with  the  ocean. 
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The  CDtire  amount  estimated  as  uecessary  for  clearing  this  stream 
night  be  advantageously  exi>ended  in  a  single  year. 

I  have  therefore  to  recommend  that  the  $17,000  be  appropriated  in 
a  single  sum  for  the  improvement  of  Mingo  Greek,  South  Carolina,  by 
dearing  it  for  a  9  to  5  foot-draught  steam  navigation  to  Williams's  Land- 
ing, and  thence  for  a  5  foot-draught  winter  pole-boat  navigation  up  to 
the  head  of  such  useful  navigation. 

Small  and  irregularly  vot^  appropriations  will  probably  greatly  in- 
crease the  final  cost  of  the  work. 

Respectfully  submitted. 

W.  H.  BlXBY, 

Capimm  of  Sngineert. 
The  Chief  of  Enoineers,  U.  S.  A. 


M  23. 

preliminary  examination  of  clark's  creek,  south  carolina. 

United  States  Engineer  Office, 

WilmPngton  K  0.,  February  4, 1887. 

General  :  I  have  the  honor  to  submit  herewith  the  following  report 
of  the  examination  of  Clark's  Greek,  South  Carolina,  assigned  to  me 
by  river  and  harbor  act  of  August  5, 1886,  and  letters  from  your  office 
dated  September  27, 1886,  December  23, 1886,  and  October  28, 1886. 

This  report  is  based  upon  my  own  personal  inspection  of  the  locality 
and  various  reports  which  I  have  received  from  various  persons  living 
in  the  neighborhood  of  this  creek,  and  which  I  have  checked  by  my  own 
personal  knowledge  of  the  case. 

Clark's  Creek  is,  properly  speaking,  the  southern  mouth  of  Lyuche's 
Biver.  Its  head  is  in  Lyuche's  Eiver,  about  1^  miles  from  the  latter^s 
northern  mouth  in  the  Great  Pee  Dee  Biver;  it  flows  12  miles  in  a  general 
southerly  direction  and  empties  into  the  Great  Pee  Dee  Kiver  about  12 
miles  below  the  nbrthem  mouth  of  Lyuche's  Eiver.  From  the  mouth  of 
Clark's  Creek  downward  to  the  Atlantic  Ocean  there  is  already  a  freely 
navigable  channel  of  at  least  250  feet  width  and  8  feet  depth  at  low 
water.  During  the  greater  part  of  the  year  this  creek  is  a  stream  of 
from  100  to  200  feet  width,  9  to  12  feet  depth,  with  banks  rising  from  4 
to  8  feet  above  the  water-suriiBU^,  and  at  that  time  becomes*  the  main 
month  of  Lyuche's  Biver.  During  extreme  low  water  sand-shoals, 
formed  over  and  around  sunken  logs,  reduce  the  dimensions  of  the 
stream  to  from  50  to  200  feet  width  and  from  2  to  6  feet  depth. 

At  all  times  at  present  the  navigation  of  Clark's  Creek  is  rendered 
impossible  by  its  numerous  overhanging  and  fallen  trees,  and  sunken 
k>gs,  trees,  and  snags. 

The  topography  of  the  vicinity  of  the  mouth  of  Lyuche's  Biver  is 
Bach  that  it  would  be  exceedingly  difficult  if  not  impossible  to  keep 
open  the  northern  mouth  of  this  river,  since  at  every  Areshet  this 
northern  mouth  forms  a  natural  collecting-basin  for  the  drift-wood  of 
the  Great  Pee  Dee  Eiver.  On  the  other  hand,  it  would  be  veiy  easy  to 
keep  open  Clark's  Creek,  the  southern  mouth  of  Lyuche's  Eiver,  pro- 
vided that  the  northern  mouth  were  permanently  closed.  Since  Clark's 
Creek  is  the  only  practicable  permanent  mouth  of  Lyuche's  Eiver,  its 
commerce  depends  upon  that  of  Lynche's  Eiver.  Lyuche's  Eiver  is  a 
river  of  about  160  miles  length,  and  1,365  square  miles  of  drainage- 
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basin.  It  flows  through  a  very  ferule  portion  of  South  Carolina.  The 
country  bordering  on  the  lower  50  miles  of  river  has  no  profitable  out- 
let for  its  crops  unless  by  water  to  the  Great  Pee  Dee  lliver.  It  is  esti- 
mated that  at  least  $100,000  of  timber  alone  wouhl  hivvo  gone  out  of 
Lynche's  Hiver  last  year  had  Clark's  Creek  been  open.  As  soon  as 
Clark's  Ci*eek  is  opened  large  quantities  of  cotton,  naval  stores,  and 
other  crops  will  come  down,  and  large  quantities  of  fertilizers  and  gen- 
eral merchandise  will  go  up  Lynche's  Biver  on  flats  and  lighters. 

The  needed  improvements  are  merely  the  closure  of  the  northern  out- 
let of  Lynche's  Biver  by  the  felling  of  trees  from  its  banks  and  the 
opening  of  Clark's  Creek  by  the  removal  of  logs  and  snags  from  its  bed, 
and  of  overhanging  trees  from  its  bank  ;  $7,^0  in  one  sum  would  com- 
plete all  improvements  needed  for  several  years,  and  would  put  Lynche's 
Biver  in  immediate  communication  with  the  ocean.  In  my  opinion,  the 
probable  increase  in  the  commerce  of  Lynche's  Biver  and  in  the  devel- 
opment of  its  basin,  render  Clark's  Creek  worthy  of  improvement  by 
the  General  Government. 

The  cost  of  this  improvement  o^in  be  estimated  and  a  project  submit- 
ted without  any  further  special  survey,  unless  this  project  must  be  ac- 
companied by  a  careful  map  of  the  creek.  If  a  careful  map  of  the  creek, 
within  the  limits  of  the  recommended  improvement,  must  accompany 
the  estimate  and  project,  a  special  survey  will  be  necessary'.  The  cost 
of  this  special  survey  is  estimated  at  $140. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 

(Through  Supervising  Engineer,  Col.  W.  P.  Craighill.) 

[First  indoraement] 

United  States  Engineer  Office, 

Baltimore,  Md.,  February  9, 1887. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  approved. 

Wm.  p.  Craighill, 

Colonel  of  Engineers. 


survey  of  clark's  creek,  south  carolina. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  September  6,  1887. 

General:  In  accordance  with  instructions  from  your  office  dated 
March  16, 1887,  and  the  river  and  harbor  act  of  August  5,  1886, 1  have 
herewith  to  submit  my  report  upon  the  survey  of  Clark's  Greek,  South 
Carolina,  with  a  project  for  its  improvement,  and  an  estimate  of  the  cost 
of  such  improvement. 

This  project  and  estimate  of  cost  are  based  upon  an  inspection  of  the 
entire  portion  of  the  stream  recommended  for  improvement,  this  inspec- 
tion having  been  made  by  myself  in  person  on  foot  along  the  banks  or 
in  canoe.  This  creek,  having  a  gentle  slope  of  scarcely  more  than  3 
inches  per  mile,  possesses  somewhat  the  character  of  a  canal,  and  its 
navigation  at  present  is  only  obstructed  by  leaning  and  fallen  trees,  and 
by  drift  and  sunken  obstructions.  The  characteristics  of  the  stream 
are  fully  described  in  my  report  of  February  4.  1887,  on  its  prelimi- 
nary examination,  and  full  details  as  to  the  widths,  depths,  etc,  and  as 
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to  the  cost  of  tbo  recommended  improvement  are  shown  at  length  on 
the  accompan3ing  map. 

The  present  commerce  of  this  stream  (as  explaiue^l  in  full  in  my  re- 
port of  February  4,  1887,  on  its  preliminary  examination)  is  nothing; 
but  this  stream  is  the  only  practicable  outlet  of  Lynche's  Kiver,  a  river 
of  160  miles  length  and  1,<365  square  miles  of  drainage  basin,  and  a 
development  of  from  $200,000  to  $300,000  commerce  may  bo  expected 
as  soon  as  Clark's  Creek  is  once  fairly  cleared.  This  improvement,  in 
connection  with  the  existing  improvement  of  the  Great  Pee  Dee  Biver, 
would  put  the  Lynche's  River  basin  in  immediate  communication  with 
Uie  ocean. 

The  entire  amount  estimated  as  necessary  for  clearing  this  stream 
might  bo  advantageously  spent  in  a  single  year. 

I  have,  therefore,  to  recommend  that  $7,500  be  appropriated  in  a 
single  sum  for  the  improvement  of  Clark's  Creek  (the  outlet  of  Lynche's 
Biver),  by  clearing  it  over  its  cntiro  length  for  a  4-foot  steam  navigation 
to  connect  the  Lynche's  and  Great  Pee  Dee  rivers. 

Smaller  and  irregularly  voted  appropriations  will  probably  greatly 
increase  the  final  cost  of  the  work. 

Respectfully  submitted. 

W.  H.  BlXBY, 

Captain  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 


M  24. 

preliminary  examination  of  little  pee  dee  river,  south  caro 

LINA. 

United  States  Engineer  Office, 

Wilmingtony  If,  C,  February  4, 1887. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
examination  of  Little  Pee  Dee  lUver,  South  Carolina,  assigned  to  me 
by  river  and  harbor  act  of  August  5, 1886,  and  letters  from  your  office 
dated  September  27, 1886,  and  October  28, 1886 : 

This  report  is  based  upon  my  own  personal  inspection  of  the  locality 
and  upon  various  reports  which  I  have  received  from  various  persons 
living  along  this  river,  and  which  1  have  checked  by  my  own  personal 
knowledge  of  the  case. 

The  Little  Pee  Dee  River  is  a  river  of  about  220  miles'  length  and  about 
1,200  square  miles  of  drainage  basin.  It  rises  in  Richmond  County, 
North  Carolina,  at  a  point  about  80  miles  southwest  of  Raleigh,  and 
flows  in  a  general  southerly  direction  along  or  through  Marlborough, 
Marion,  and  Horry  Counties,  South  Carolina,  and  empties  into  the 
Great  Pee  Dee  River  about  00  miles  from  the  Atlantic  Ocean.  From 
its  mouth  to  the  Atlantic  Ocean  there  already  exists  a  navigable  chan- 
nel of  at  least  150  feet  width  and  9  feet  depth  at  low  water. 

The  Little  Pee  Dee  River,  at  ordinary  stages  of  water,  is  a  compara- 
tively sluggish  stream,  with  alternate  straight  reaches  and  crooked 
narrows;  in  the  reaches,  the  stream  being  wide,  deep,  sluggish,  and 
bordered  by  high  banks ;  in  the  narrows,  being  shallow  at  crossings, 
of  quicker  current,  and  with  low,  swampy  banks,  overflowed  during 
freshets,  and  even  ordinary  high  water.  From  its  mouth  upward  4  miles 
it  is  from  200  to  400  feet  wide  and  5  feet  deep  at  ordinary  water,  and 
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subject  to  a  tidal  rise  aod  fall  of  3  inches ;  for  the  next  9  miles  its  chuii 
nel  is  at  lejvst  80  feet  wide  and  G  feet  deep ;  in  the  next  17  miles,  t>y 
the  existence  of  obstracting  trees  and  divided  channel* ways,  its  (channel 
is  in  places  reduced  to  35  feet  width  and  in  others  to  3  feet  depth  at 
onliuary  waters ;  for  the  next  24  miles  the  channel  is  at  least  100  feel 
wide  and  0  feet  deep;  for  the  next  14  miles,  up  to  Gallivant's  Bridjjo, 
the  channel  is,  as  before,  reduced  in  places  to  35  feet  width  and  in  others 
to  4  feet  deptli ;  for  the  next  26  miles,  up  to  the  mouth  of  Lumber  River, 
the  channel  is  from  40  to  400  feet  wide  and  at  least  6  feet  deep  at  ordi- 
nary waters ;  for  the  next  64  miles,  up  to  Little  Bock,  the  channel  is 
at  least  30  feet  wide  and  3  feet  deep  at  ordinary  waters ;  and  for  the 
next  04  miles,  to  its  head,  the  channel  is  gradually  reduced  to  nothing. 
Prior  to  the  late  civil  war,  lightrdraught  steamers  used  to  ascend  the 
river  04  miles  to  the  mouth  of  the  Lumber  Biver,  and  during  seven  months 
of  the  year,  for  the  last  seven  years,  flats  53  feet  long,  14  feet  wide,  30 
inches  draught,  capable  of  carrying  20  tons  of  rosin  or  cotton,  have 
been  poled  down  134  miles  of  the  river  from  Campbell's  Bridge  to  its 
mouth,  whence  their  cargoes  were  carried  to  other  points  on  the  Great 
Pee  Dee  or  to  Georgetown.  This  river  is  crossed  by  one  bridge  between 
its  month  and  the  month  of  Lumber  Biver,  and  by  eight  more  bridges 
between  that  point  and  Little  Bock.  The  location  of  these  bridges  and 
the  least  dimensions  of  the  river  between  these  bridges  is  shown  in 
some  detail  in  the  accompanying  table. 

At  present  the  actual  commerce  of  this  river  is  small,  being  estimated 
at  its  best  at  32,000  barrels  of  naval  stores,  15,000  bales  of  cotton, 
400,000  feet  of  ton  timber,  100,000  shingles,  and  various  farm  products, 
amounting  to  about  $100,000;  all  of  which  must  be  poled  down  the 
river  in  rafts.  The  Little  Pee  Dee  basin  is,  con\paratively  speaking,  rich 
agriculturally.  Acconling  to  the  last  census  of  1880  the  townships 
along  its  banks  possessed  a  population  of  21,000,  and  raised  an  annual 
crop  of  $770,000  of  cotton  and  grain,  in  addition  to  large  quantities  of 
naval  stores.  The  commerce  of  Little  Bock  is  to-day  about  $200,000 
exports  (mainly  cotton)  and  $150,000  imports  (mainly  fertilizers  and 
general  merchandise).  The  c  )mmerce  of  Gallivant's  Ferry  is  to-day 
about  $60,000  exports  (mainly  cottop  and  naval  stores)  and  $50,000  im- 
ports (fertilizers  and  general  merchandise).  From  Little  Bock  to  the 
mouth  of  the  river  there  are  about  200,000  acres  of  excellent  land,  capa- 
ble of  producing  $8,000,000  of  annual  crops,  lying  within  8  miles  of  the 
river,  which  would  be  rapidly  developed  if  the  farmers  could  only  get 
their  goods  to  market  with  certainty  and  ease. 

The  Little  Pee  Dee  Biver  over  this  whole  length  has  a  tolerably  uni- 
form and  gentle  slope,  such  that  its  current  rarely  exceeds  2  mifes  an 
hour  except  during  freshets.  If  it  were  once  properly  cleared  it  would 
be  well  adapted  for  use  as  a  natural  canal  for  pole-boats  from  Little 
Bock  to  the  Lumber  Biver,  and  for  a  small  stern-wheel  30-ton  boat  the 
rest  of  its  way  to  ils  month.  Were  the  river  so  cleare<]«  its  commerce 
would  probably  be  increased  at  once  by  at  least  $400,000  per  year. 

The  needed  improvements  are  merely  the  removal  of  logs,  trees,  and 
snags  from  the  river-bed  and  of  obstructing  and  overhanging  trees 
from  its  banks,  the  occasional  widening  of  present  natural  cut-offs,  and 
the  obstruction  of  unnecessary  channels,  so  as  to  open  steam  naviga- 
tion to  the  mouth  of  the  Lumber  River  and  pole-boat  navigation  from 
there  to  Little  Bock.  Forty-two  thousand  dollars  in  one  sum  would 
complete  all  the  improvements  needed  on  this  river  for  several  years, 
and  would  place  this  river  basin  (and  the  Lumber  Biver  basin  .also)  in 
immediate  communication  with  the  ocean. 
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lo  my  opinian,  the  probable  increase  iu  the  commerce  of  this  river 
ftod  ia  the  development  of  its  basin  render  this  river  worthy  of  im- 
provement by  the  General  Government  from  its  mouth  158  miles  up  to 
little  Bock. 

The  coat  of  this  improvement  can  be  estimated  and  a  project  at  once 
nbmitted  without  any  further  fecial  survey y  unless  this  project  most  be 
aeeompanied  by  a  earefal  map  of  the  river.  If  a  carefal  map  of  the 
rivefy  within  tihe  limits  of  the  recommended  improvement  most  accom- 
pany the  proje<)t,  a  special  survey  will  then  be  necessary.  *  The  cost  of 
this  special  snrvey  is  estimated  at  $  1 ,000. 

Very  respectfollyi  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A., 

(Through  Sapervising  Engineer  Col.  W.  P.  Graighill.) 

[First  indonementl 

United  States  Engineer  Office, 

Baltimore^  Md.j  February  0, 1887. 

Bespeetfolly  forwarded  to  the  Chief  of  Engineers,  approved. 

Wm.  p.  Cbaighill, 
OoUmd  of  Engineers. 
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survey  of  little  pee  dee  biveb,  south  carolina. 

United  States  Engineer  Office, 

Wilmington^  N.  C,  September  5, 1887. 

General  :  In  accordance  with  instructions  from  your  office  dated 
Varcb  16, 1887.  and  the  river  and  harbor  act  of  August  5, 1886, 1  have 
herewith  to  suomit  my  report  upon  the  survey  of  the  Little  Pee  Deo 
Biver,  South  Carolina,  with  a  project  for  its  improvement  and  an  esti- 
mate of  the  cost  of  such  improvement. 

This  project  and  estimate  of  cost  are  based  upon  an  inspection  of  the 
entire  portion  of  the  river  recommended  for  improvement,  this  inspec- 
tion having  been  made  by  myself  in  person,  by  horsp  and  carriage,  to 
the  principal  points  of  its  upper  60  miles  to  be  cleared  for  pole-boats. 


1114     REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

.nnd  by  cudoo  or  steain-launcb  over  the  entire  portion  to  bo  cleared  for 
steamboats.  This  river,  having  a  gentle  slope  of  scarcely  more  than  3 
inches  per  mile  in  its  lower  98  miles,  possesses  somewhat  of  the  character 
of  a  canal,  and  its  navigation  within  the  limits  of  the  recommended  im- 
provement is  only  obstructed  by  leaning  and  fallen  trees  and  sooken 
obstructions.  The  characteristics  of  the  river,  as  a  whole,  are  stated 
in  my  report  of  February  4,  1887,  upon  its  preliminary  examination ; 
and  fuller  details  of  the  94  miles  to  be  cleared  for  steamboats  and  the 
cost  of  the  entire  recommended  improvement  below  Little  Bock  are 
shown  at  length  on  the  accompanying  map. 

The  present  commerce  of  this  stream  (as  explained  in  full  in  my  re- 
port of  February  4, 1887,  on  its  preliminary  examination)  is  only  about 
$100,000  of  goods  transported  by  rafts  and  pole-boats ;  but  along  the 
banks  of  the  stream,  and  within  8  mi\es  thereof,  lie  about  200,000  acres 
of  excellent  land,  representing  $8,000,000  of  possible  annual  crops, 
which  would  be  rapidly  developed  if  the  farmers  could  get  their  goods 
to  market  with  certainty  and  ease.  The  river  from  Little  Bock  to  the 
Lumber  River  is  well  adapted  to  pole-boats,  and  from  the  Lumber 
Biver  to  the  Great  Pee  Dee  is  well  adapted  to  a  service  by  small  stem- 
wheel  30-ton  boats  such  as  are  in  use  on  neighboring  streams,  and  the 
development  of  a  commerce  of  over  $400,000  may  be  expected  as  soon 
as  the  river  is  once  properly  cleared.  This  improvement,  in  connection 
with  the  existing  improvement  of  the  Great  Pee  Dee  Biver,  will  put 
this  river  basin  in  immediate  communication  with  the  ocean. 

The  entire  amount  estimated  as  necessary  for  clearing  the  river 
might  be  advantageousl3'  expended  in  a  single  year. 

I  have  therefore  to  recommend  that  $50,000  be  appropriated  in  a  sin- 
gle sum  for  the  improvement  of  the  Little  Pee  Dee  Biver,  South  Garo- 
lina,  by  clearing  it  for  a  4foot  draught  steam  navigation  from  its  month 
upward  to  the  Lumber  Biver,  and  thence  for  a  4foot  draught  pole-boat 
navigation  upward  to  Little  Bock,  S.  G. 

Small  and  irregularly  voted  appropriations  will  probably  greatly  in- 
crease the  final  cost  of  the  work. 

Bespectfully  submitted. 

W.  H.  BrxBY, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


M  24. 

preliminary  examination  ok  alligator  creek  and  other  waters 
connecting  santee  river  and  bull's  bay,  south  carolina. 

United  States  Engineer  Office, 

Wilmington,  y.  C,  February  4, 1887. 

General;  I  have  I  he  honor  to  submit  herewith  the  following  report 
upon  the  examination  of  Alligator  Creek  and  other  waters  connecting 
Santeo  Kivor  and  BnlT^  Bay,  Sonlh  Carolina,  provided  for  by  river  and 
harbor  act  of  August  5,  188G,  and  assigned  to  me  by  letters  from  your 
office  dated  September  L*7  and  October  livS,  188G. 

This  report  is  based  npon  my  own  personal  inspection  of  the  entire 
locality  and  uimn  various  reports  which  I  have  received  from  various 
persons  living  near  or  nsing  these  water-ways. 
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Alligator  Greek  and  the  water-ways  between  Santee  Biver  and  Bull's 
Bay  are  of  importance  mainly  as  forming  a  portion  of  the  water  route  be- 
tween the  Santee  Biver  and  Charleston,  S.  0.  Its  local  commerce  is  very 
small.  There  is  only  one  small  town,  McClellan  ville,  within  10  miles  of  the 
creek,  and  only  one  small  parish  (Saint  James^  Santee)  which  could  bo 
benefited  by  the  improvement.  The  Santee  Biver  empties  into  the  At- 
lantic Ocean  by  two  principal  mouths.  At  neither  mouth  is  it  safe  for 
C-foot  draught  steamers  to  go  out  except  at  high  tide  and  calm  weather, 
the  ocean  Mr  being  at  least  1  mile  from  land  and  the  depth  of  water  on 
the  bar  being  only  about  4  feet  at  low  water.  Vessels  and  steamers 
wishing  to  leave  the  Santee  Biver  must  therefore  go  northward  by  the 
Santee  Biver  Canal  and  Winyaw  Bay  to  Georgetown,  or  southward  by 
Alligator  Creek  and  its  continuations  to  Charleston.  The  southern 
route  as  usually  followed  is  31  miles  to  Bull's  Bay  and  77  miles  to 
Charleston,  going  from  the  northern  or  main  branch  of  the  Santee  6 
miles  through  Six-MUe  Creek ;  thence  2  miles  down  the  SoutJi  Santee ; 
thence  0  miles  through  Alligator  Creek :  thence  2  miles  through  the 
Needle's  Eye :  thence  1  mile  ^ong  Casino  Bay ;  thence  half  a  mile  along 
Slack  Water  Beach ;  thence  G  miles  by  Cape  Bomain  Big  Creek  ,*  thence 
3  miles  by  Bull  Creek  or  Sett  Creek  to  the  edge  of  Bull's  Bay ;  thence 
1^  miles  across  Palmetto  Flats  to  deep  water  in  Bull's  Bay ;  thence  10 
miles  more  across  Bull's  Bay ;  thence  36  miles  further  through  narrow 
creeks  or  sounds  and  over  at  least  five  shallow  reaches  to  Charleston. 
Vessels  can  leave  this  route  in  pleasant  weather  and  high  tides  and  go 
direct  to  Charleston  by  the  ocean  either  from  the  South  Santee  over  its 
6-foot  bar,  or  from  Casino  Bay  over  its  flats  and  its  7-foot  bar  between 
the  Horns  and  Cape  Bomain ;  or  from 'Bull's  Bay  over  the  8foot  bar* 

The  usual  route  through  Casino  and  Bull's  Bay  can  hardly  be  called 
an  inside  route  since  Casino  Bay  is  a  bay  1^  mUcs  deep,  3  miles  wide 
at  its  mouth,  and  opening  direct  upon  the  ocean,  and  Bull's  Bay  is  a 
bay  4  miles  deep,  7  miles  wide  at  its  mouth,  and  also  opening  direct 
apon  the  ocean.  Ko  vessels,  flats,  or  rafts  could  pass  through  either  bay 
exoeptduringcalm  weather  and  high  water.  The  obstructions  along  this 
route  are  approximately  as  follows :  At  the  end  of  Alligator  Creek  a  mud 
and  sand  shoal  of  about  400  feet  length  and  4  feet  depth  at  low  water : 
in  Alligator  Creek,  at  the  meeting  of  the  waters  from  Santee  Biver  and 
Casino  Bay,  an  oyster-rock  shoal  of  2,000  feet  length  and  3  feet  aver- 
age depth  at  low  water ;  in  Casino  Bay,  a  mud  and  sand  shoal  (Casino 
Flats)  of  5,000  feet  length  and  2  feet  depth  at  low  water ;  in  Slack 
Water  Keach,  a  mud  and  sand  shoal  of  400  feet  length  and  4  feet  depth 
at  low  water;  at  Bull's  Bay,  a  mud  and  sand  shoal  (Palmetto  Flats)  of 
8,000  feet  lengtli  and  bare  at  dead  low  water.  Elsewhere  this  route  is  at 
least  G  feet  deep  and  60  feet  wide  at  low  water.  The  dredging  of  this 
route  to  100  feet  width  and  6  feet  depth  at  low  water  might,  according 
to  the  above  dimensions,  require  about  300,000  cubic  yards  of  dredging 
at  a  cost  of  about  $60,000. 

The  shoals  in  Alligator  Creek  might  be  permanently  removed  by  sim- 
ple dredging,  but  those 'at  Casino  Flats  and  Palmetto  Flats  would 
probably  be  again  formed  by  the  next  severe  storms. 

A  cut  direct  through  the  marsh  from  Needle's  Eye  to  Cape  Bomain 
Big  Creek,  so  as  to  avoid  Casino  Bay  and  Slack  Beach,  and  from  Bull 
or  Sett  Creek  into  Long  Creek  or  Harbor  Biver,  so  as  to  avoid  Pal- 
metto Flats,  might  require  about  450,000  cubic  yards  of  dredging  at  a 
cost  of  about  $&0,000.  This  route  or  some  othersimilarroute through 
the  marshes  would  probably  be  much  more  permanent  than  any  at- 
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tempteil  cutting  throogli  Casino  and  Palmetto  flats.  In  this  way  it 
might  cost  as  mncli  as  $90,000  to  open  an  inland  route  31  miles  long, 
60  to  100  feet  wide  and  G  feet  dee]),  from  the  Santee  River  to  BulPs  Bay. 

The  commerce  to  be  benefited  is,  as  before  stated,  mainly  that  of  the 
Santee  River.  Ten  sail  boats,  of  from  5  to  25  tons  burden,  and  two  steam- 
ers, of  350  to  400  tons  burden  (150  feet  long,  50  feet  wide,  and  5  to  0 
feet  draught),  make  about  four  trips  per  month  through  this  route  dur- 
ing the  greater  part  of  the  year,  carrying  about  $^90,000  of  goods, 
either  cotton,  rice,  naval  stores,  etc.,  out  of  the  Santee  River,  or  fertil- 
izers and  general  merchandise  up  into  the  river.  The  commerce  of  the 
Santee  River  must  continually  increase,  especially  as  the  river  is  now 
already  cleared  up  to  Camden,  on  the  Wateree,  and  is  being  cleared  up 
to  Columbia,  on  -the  Congaree.  The  commerce  of  this  river  will  soon 
reach  such  a  magnitude  that  it  is  very  important  it  should  have  a  free 
outlet  by  an  inland  route  both  to  Charleston  and  Georgetown.  The 
route  to  Georgetown  is  already  partially  opened  and  that  to  Charleston 
is,  in  my  opinion,  equally  necessary.  The  local  traffic  along  Alligator 
Creek  to  Bull's  Bay  is  small  and  restricted  to  that  of  McClellanville 
and  the  rest  of  Saint  James  Parish,  Santee. 

This  parish  (according  to  the  1880  census  reports)  possesses  3,744 
total  population  and-  produces  annually  about  $60,000  (mainly  cotton 
and  rice)  of  farm  crops.  One  thousand  dollars  spent  in  the  removal  of 
a  small  oyster-rock  barricade  at  the  mouth  of  McClellanville  Creek,  1 
mile  from  town,  would  allow  boats  of  8  feet  draught  to  go  up  to  within 
300  feet  of  the  existing  wharves  of  McClellanville ;  and  this  improve- 
ment would  probably  add  at  once  at  least  $20,000  to  the  annual  com- 
merce of  the  Saint  James  Parsh,  Santee.  For  this  reason,  I  am  of  the 
opinion  that  such  improvement  of  McClellanville  Creek  is  a  worthy 
improvement  and  should  be  included  in  the  general  improvement  of 
the  waters  connecting  Santee  River  and  Bull's  Bay  or  Charleston. 

In  my  opinion  the  interests  of  the  commerce  of  Saint  James  Parish, 
Santee,  and  that  of  the  commerce  between  the  Santee  River  and 
Charleston,  render  Alligator  Creek  and  other  waters  connecting  Santee 
River  and  Bull's  Bay  worthy  of  improvement  by  the  General  Govern- 
ment. 

The  exact  location  and  cost  of  this  improvement  can  only  be  deter- 
mined by  a  special  survey.  As  the  best  route  can  only  be  determined 
after  a  special  examination  of  about  40  square  miles  of  marsh  and  a  sur- 
vey of  about  30  miles  of  creek  and  2  square  miles  of  ocean  bay,  this  survey 
will  take  a  good  deal  of  time  and  can  not  be  completed  early  enough 
for  me  to  make  any  final  report  to  the  present  Congress.  The  cost  of 
this  survey  is  estimated  at  $1,500. 

At  the  same  time  that  I  regard  this  route  as  worthy  of  improvement, 
I  am  inclined  to 'believe  that  it  is  not  the  one  most  worthy  of  improve- 
ment between  the  Santee  River  and  Charleston.  As  before  stated,  no 
steamers,  boats,  nor  rafts  can  safely  pass  through  Bull's  Bay  at  pres- 
ent in  rough  weather  and  low  water,  and  there  is  no  good  reason  for 
expecting  that  any  permanent  channel  aeross  Bull's  Bay  can  be  ofa^ 
tained  at  any  reasonable  cost. 

From  various  sources  of  information,  which  I  believe  to  be  reliable, 
there  is,  however,  good  reason  to  suppose  that  a  permanent  inland 
route  can  be  obtained,  at  a  reasonable  cost,  from  the  Santee  River  to 
Charleston  through  Alligator  Creek,  Owendaw  Creek,  and  Wandoo 
River  and  the  connecting  marshes  or  swamps  so  as  to  pass  entirely  in 
rear  of  Casino  Bay  and  Bull's  Bay.     If  such  a  route  be  practicable  its 
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adoption  would  obviate  tho  necessity  of  the  expensive  and  doubtful 
work  which  might  otherwise  have  to  be  done  at  Bull's  Bay,  and  would 
give  results  far  more  advantageous  to  commerce. 

•  #  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

W.  H,  BlXBY, 

Captain  of  Engineers. 

Tho  Chief  of  Engineeks,  IT.  S.  A. 

(Through  Supervising  Engineer  Col.  W.  P.  Oraighill.) 

[First  indonoment] 

Unitep  States  Engineer  Office, 

Baltimorej  Md,,  February  9, 1887. 

Bespectfully  forwarded  to  the  Chief  of  Engineers,  approved. 

Wm.  p.  Ceaighill, 
Colonel  of  Engineers. 


subvey  of  alligator  eivee  and  other  waters  oonnscting 
santee  river  and  bull's  bay,  south  carolina. 

United  States  Engineer  Office, 

Wilmington^  N,  (7.,  September  5, 1887. 

General  :  In  accordance  with  instructions  from  your  office,  dated 
March  IG,  1887.  and  the  river  and  harbor  act  of  August  5, 1886, 1  have 
bercwith  to  suomit  my  report  upon  the  survey  of  Alligator  River  and 
other  waters  connecting  Santee  River  and  Bull's  Bay,  with  a  project 
for  its  improvement  and  an  estimate  of  such  improvement. 

This  project  and  estimate  of  cost  are  based  upon  a  survey  of  the  por- 
tion needing  improvement  as  made  by  Assistant  Engineer  Beid* Whit- 
ford,  and  as  checked  and  completed  by  United  States  Coast  and  Geodetic 
Survey  maps  of  1874,  and  as  checked  by  an  inspection  of  the  whole  route 
made  by  myself  in  sail  or  row  boat.  This  route,  tidal  throughout  its 
entire  length,  is  at  present  in  use  by  steamers  and  sail-boats  passing 
from  the  Santee  Biver  to  Charleston ;  but  it  is  badly  obstructed  at  low 
water,  mainly  by  one  oyster-rock  shoal  and  four  mud  and  sand  shoals. 
Otherwise  it  i>ossesse8  everywhere  at  least  100  feet  width  and  6  feet 
depth  of  channel  at  low  water.  The  route  can  be  improved  by  dredg- 
ing at  two  of  the  shoals  and  by  avoiding  the  other  three  shoals  by  the  aid 
of  canal  cuttings  through  the  neighboring  marsh.  In  my  opinion  these 
dredged  channels,  if  cut  to  100  feet  width,  will  remain  tolerably  per- 
manent for  many  years.  The  characteristic  features  of  the  route  and 
locality  are  fully  developed  in  my  report  of  February  4, 1887,  on  its 
preliminary  examination ;  and  the  further  nature,  extent,  and  location 
of  the  proposed  channel  and  estimate  of  its  cost  are  fully  shown  in  the 
report  of  the  assistant  engineer  and  in  the  maps  herewith  forwarded. 
Mr.  Whitford  deserves  much  credit  for  his  efficient  prosecution  of  the 
survey,  especially  in  view  of  the  limited  funds  at  his  disposal.  The  pro- 
posed route  is  indicated  on  the  inclosed  maps  by  the  numbers  1  to  17, 
from  Santee  to  Bull's  Bay,  and  by  numbers  13,  18, 10,  20,  to  McClellan- 
viUe. 

In  my  report  of  February  4,  1887, 1  stated  that  this  route  was  of 
importance  mainly  as  forming  a  i>ortion  of  the  water  route  connecting 
tbe  Santee  River  with  Charleston,  S.  C. ;  that  I  was  of  the  opinion  that 
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the  best  roate  between  these  places  would  be  oue  not  entering  BnlPB 
Bay  at  all ;  and  that  it  woald  be  advantageoas  to  have  this  examination 
and  snrvey  so  modified  by  Congress  as  to  cover  the  connection  of  San  tec 
Biver  with  Charleston  instead  of  with  Ball's  Bay.  Cat  No.  3  of  the 
herewith  proposed  roate,  while  allowing  an  entrance  into  Bull's  Bay,  is 
so  locate  as  to  avoid  the  objectionable  features  of  such  an  entrance, 
and  is  also  so  located  as  to  form  part  of  a  future  route  to  Charleston 
along  the  line  (suggested  in  my  report  of  February  4, 1887)  through 
Owendaw  Creek,  marsh,  canals,  and  Wando  River,  should  such  a  route 
be  requested  by  Congress. 

The  commerce  of  this  route  (shown  in  detail  in  the  report  of  the  assist- 
ant engineer)  is  stated  to  be  at  present  about  $1,000,000,  with  a  probable 
increase  to  $2,000,000  within  a  few  ye^^rs.  While  I  am  of  the  personal 
opinion  that  the  present  commerce  is  slightly  overestimated,  I  am 
equally  confident  that  the  probable  future  commerce  is,  if  anything, 
underestimated ;  and  believe  that  the  improvement  of  this  route,  if  com- 
menced at  once,  will  scarcely  be  completed  in  time  to  accommodate  its 
growing  commerce.  For  these  reasons  I  believe  it  advantageous  to  the 
Government  to  assist  in  the  completion  of  a  G-foot  draught  channel  along 
this  route  to  McOlellanville  and  Bull's  Bay.  The  completed  channel  of 
G  feet  depth  and  100  feet  width  (for  details,  see  report  of  assistant  en- 
gineer) will  cost  about  as  follows : 

Dredging : $152,700 

Saperintendence  and  contingencies,  20  per  cent 30,540 

163.240 

The  entire  amount  estimated  might  be  advantageously  expended  in 
a  single  year. 

I  have  therefore  to  recommend  that  $183,000  be  appropriated  in  a 
single  sum  for  the  improvement  of  Alligator  Eiver  and  other  waters 
connecting  Santee  Biver  and  Bull's  Bay  by  dredging  through  shoals  and 
cutting- across  intervening  marshes,  so  as  to  establish  a  G-foot  draught 
free  navigation  from  the  Santee  Biver  to  Bull's  Bay,  and  to  the  town  of 
McClellanville. 

Small  and  irregularly  voted  appropriations  will  greatly  increase  the 
final  cost  of  the  work. 

Eespectfully  submitted, 

W.  H.  BrxBY, 
Captain  of  Engineers. 
The  Chief  of  ENaiNEERS,  IT.  S.  A. 


BEPORT  OF  MB.  RBID  WmTFORD^  ASSISTANT  KNGIMEBR. 

UNmcD  States  Engineer  Office, 

GeargeUrttn,  8,  C,  June  10, 1887. 

Captain  :  In  compliance  with  orders  and  detailed  instrnctlons  contained  in  year 
letter  of  April  9, 1  nave  tHe  honor  to  make  the  following  final  report  npon  the  sur- 
vey of  Alligator  River  and  other  waters  connecting  Santee  River  and  Bull's  Bay, 
South  Carolina. 

The  party  left  Qeoreetown  for  Cape  Remain  in  a  sailing  schooner  on  the  6th  day  of 
May,  1887,  and  arrived  at  their  destination  on  the  8th;  the  field-work  bt^gan  on^the 
9th  and  ended  on  the  24th.    They  returned  to  Georgetown  on  the  25th. 

The  Santee  mouth  of  Alligator  River  was  selected  as  the  initial  point  of  the  sur- 
vey, and  was  continued  thence  by  compass  bearings  and  stadia  measurements.  Dis. 
tances  and  locution  of  sounding  stations  were  obtained  in  the  following  manner :  The 
transit  was  sot  along  on  the  marsh  land,  and  numbered  tags,  attached  to  growing 
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^ne,  were  located  as  far  eaoli  way  as  the  stadia  rod  could  be  read,  the  last  tag  at 
which  the  rod  could  be  seen  being  moved  np  to  by  the  transit. 

When  the  map  was  being  made  on  a  scale  of  100  feet  to  the  inch,  these  tass  were 
pat  op  generally  every  100  feet,  but  only  located  by  the  transit  every  200  ieet,  the 
intennediate  ones  being  taken  as  one-half  way  between  the  numbers  regularly 
located. 

The  width  of  the  stream  was  taken  from  time  to  time  by  having  the  man  putting 
ap  the  tags  to  row  across  to  the  opposite  shore  and  give  the  transit  man  a  sight  at  the 
rod.  Where  the  scale  being  used  was  smaller  than  100  feet  to  the  inch,  these  sound- 
ing-station tags  were  put  up  at  greater  intervals. 

The  transit  notes  were  plotted  in  the  field  on  cross-section  paper  as  fast  as  taken. 
Many  soundings  were  taken  from  shore  to  shore ;  these  being  more  numerous  where 
the  scale  was  b^ge,  and  their  location  being  fixed  by  the  numbered  tags  attached  to 
the  canes.  Those  soundings  were  reduced  to  a  local  low  water  determined  by  one  tide 
in  the  vicinity  of  the  work.  The  zero  of  the  gauge  was  set  at  this  low  water,  and 
was  not  moved  so  long  as  the  difference  in  time  of  tides  was  not  seriously  affected  bv 
the  distance  of  the  work  from  the  gauge.  When  this  difference  amounted  to  enough 
to  cause  incorrect  soundings,  the  gauge  was  moved  np,  and  the  same  plan  pursued 
again.    This  system  was  carried  throughout  the  whole  survey. 

Bench-marks  were  fixed  at  each  gauge,  securing  the  elevation  of  the  zero  of  each. 
More  especial  care  was  taken  with  the  survey  of  points  where  dredging  would  be  re- 
Qoired.  These  points  are  indicated  bv  the  scale  of  the  maps  being  larger  than  1,000 
uet  to  the  inch,  except  the  lengths  of  the  lines  of  the  proposed  cut-o&,  which  are 
measured  from  deep  water  to  deep  water. 

Information  in  detail  as  to  location  of  gauges  and  bench-marks,  with  their  eleva- 
tions, what  soundings  refer  to  each  gauge  and  bench-mark  as  per  detailed  maps,  what 
aeales  were  used  on  the  maps  in  each  portion  of  the  survey,  is  shown  on  a  consoli- 
dated map  * 

Oar  survey  was  continuous  from  Santee  River  to  Bull's  Bay.  The  result  of  the  en- 
tire work  is  shown  on  fourteen  sheets  of  original  rough  field-maps,  which  are  respeot- 
fally  sent  herewith.* 

The  obiect  of  the  survey  was.  to  determine  the  practicability  and  cost  of  completing 
in  inland  water  route  between  the  8antee  River  and  Bull's  Bay,  and  from  Remain 
River  to  McClellanville,  S.  C,  of  100  feet  width  and  4,  6,  and  8  feet  depth  at  low 
water. 

It  is  thought  that  any  dredged  channel  between  Santee  River  and  Bull's  Bay  would 
have  a  tendency  to  fill  more  or  less  in  time,  requiring  occasional  dredging.  It  is  also 
believed  that  the  route  via  numbers  1,  25,  2,  3,  4,  5,  6,  7,  6,  9,  10,  11,  12, 13,  14,  15, 16, 
17,  18,  19,  20,  would  probably  remain  more  permanently  open  than  by  any  other  line 
10  far  examined.  This  would  be  because  of  its  comparative  freedom  from  cross-cur- 
rents and  its  protection  from  damaging  winds,  as  well  as  possibly  avoiding  meeting 
points  of  tides  in  the  improved  channels.  Aside  from  this,  it  possesses  the  marked 
advantage  of  being  an  inside  passage,  and,  consequently,  tnere  will  be  no  interrup- 
tion of  traffic  in  stormy  weather. 

For  these  reasons  it  is  resx>ectfully  recommended  that  this  route  bo  preferably  se- 
lected as  the  one  to  be  improved.  Should  the  dredeing  be  done  from  No.  6  (see  sheet 
14),  via  Casino  Bay  and  Slack  Reach,  numbers  23,  22,  and  21,  it  is  believed  that  the 
channel  thus  improved  would  not  remain  permanent,  because  being  exposed  to  east- 
erly winds  blowing  across  the  line  of  work,  and  the  consequent  shittins  of  currents, 
would  soon  lessen  the  depth  of  the  channel  excavated.  This  route  would  also  be  sub- 
ject to  filling  from  another  cause,  namelv,  by  the  sediment  discharged  from  the 
mouths  of  the  Santee  and  Alligator  rivers  being  swept  down  to  and  deposited  in  the 
dredged  channel  dnrinf|[  the  prevalence  of  northeasterly  and  easterly  winds,  vfhichat 
times  blow  with  great  violence  along  this  section  of  the  beach  (coast).  Besides,  traffic 
would  necessarily  be  considerably  delayed  in  stormy  weather  by  the  exposed  condi- 
tion of  Casino  Bay,  which  fronts  the  ocean. 

During  the  writer's  presence  in  this  survey,  he  had  occasion  to  watch  the  effect  of 
two  easterly  and  northeasterly  gales  of  wind  on  Casino  Bay.  The  waves  rolled  in 
across  the  bay  in  a  manner  which  appeared  to  be  at  rieht  angles  with  almost  any 
channel  which  could  be  selected  ftom  there  through  Slack  Reach  into  Remain  River. 
It  is  believed  that  either  of  these  gales  would  have  considerably  damaged  any  dredged 
channel  existing. 

Should  the  line  of  dredging  be  carried  up  Congaree  Boat  Creek,  thence  through  the 
lower  parts  of  Mud  and  Oyster  bays,  it  is  believed  that  the  dredging  io  the  bays  would 
not  remain  open^  unless  long  lines  of  expensive  training-walls  wore  built  to  contract 
the  water  to  a  given  width  and  guide  the  currents  in  fixed  directions.  The  currents 
flow  in  and  out  of  these  bays  in  nearly  every  direction,  and  as  they  enter  from  the 
various  creeks  and  slonghs  thev  sluggishly  spread  all  over  the  bays,  covering  a  com- 
paratively large  area  of  ground  with  very  little  water,  depositing  by  the  meeting  and 

*  Omitted,  and  a  reduced  map  in  three  sheets  substituted. 
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slaokiDg  of  the  currents  whatever  tsediment  tlicy  may  have  brongbt  up.  In  ^oing 
out  they  fork  aod  run  in  many  directions,  and  not  with  snfficlcnt  forco  to  Hconr  np 
and  carrjr  back  the  deposits  wjiich  muy  liavo  boon  niado  on  Iho  (]oo(I. 

There  is  plenty  of  water,  after  getting  into  Bass  Bank  Creek,  all  the  way  through 
Romain  and  Bnll  rivers  to  the  month  of  the  latter.  Here  the  river  is  ooonccted  with 
Ball's  Bay  by  what  is  known  as  Palmetto  Flats.  The  shoal  water  begins  immedi- 
ately at  the  month  of  Ball  River  and  extends  thence  for  at  least  a  mile,  the  average 
depth  being  not  over  1  foot  at  low  water,  in  every  direction  to  the  channel  in  Ball's 
Bay.    The  bottom  of  Palmetto  Flats  consists  of  soft  mud  and  sand. 

It  is  thonp^ht  that  the  result  of  any  attempt  to  provide  a  dredged  channel  IVom  Uie 
deep  water  m  the  month  of  Bull  River,  through  Palmetto  Flats  to  the  Ball's  Bay  Chan  • 
nel,  woald  in  no  way  prove  satisfactory.  The  length  to  be  dredged  here  would  be 
long,  the  width  and  depth  considerable,  and  the  whole  work  woala  no  doubt  be  ex- 
pensive. After  onoe  excavated,  it  wonld  probably  not  remain  as  desired  unless  2 
miles  of  training-walls  were  eonstrueted  of  stone  or  creosoted  wood,  along  the  dredged 
channel,  with  its  top  equal  at  least  in  height  to  the  high- water  level.  There  is  no 
especial  advantage  to  be  derived,  so  far  as  known,  by  carrying  the  improvement  into 
Bull's  Bay  through  Palmetto  Flats. 

There  is  a  much  better  route,  it  is  believed,  found  by  leaving  the  deep  water  in 
Bali  River  at  14  (see  sheet  14),  and  cutting  through  the  marsh  land  to  deep  water  in 
Long  Creek,  thence  past  the  mouth  of  Harbor  Creek  into  the  Ball's  Bay  Cnaanel. 

The  distance  to  be  out  through  the  marsh  land  from  creek  to  creek  is  not  long.  It 
is  thought  that  this  route  is  in  every  way  preferable  to  the  Palmetto  Flats  roat«.  The 
larcre  volume  of  water  which  would  of  necessity  be  forced  in  and  oat  of  this  out  on 
both  ebb  and  flood  tides  would  doubtless  prevent  any  filling, 

Hie  route  examined  to  the  town  of  McClellanviile,  via  MeClellanyille  and  Town 
creeks,  has  sufficient  water  np  to  the  month  of  the  latter  creek,  within  leas  than  a 
mile  of  the  town  itself.  At  the  month  the  water  shoals  suddenly,  and  continues 
yery  shf^low  np  to  the  town.  It  is  thought  that  this  route  is  as  good  as  any  other  iu 
this  direction,  and  possesses  the  advantage  of  being  along  the  frontage  of  the  town, 
where  commerce  is  carried  on. 

The  shallowness  of  Town  Creek  is  no  doubt  caused  by  the  numerous  sloughs  running 
into  it,  through  the  low  marshlands,  which  has,  by  long  oontinned  washing  in,  choked 
the  creek  np  to  its  present  condition.  It  will  be  necessary  to  extend  the  dredging 
from  the  mouth  of  tne  creek  continuously  to  the  town,  and  it  is  thought  that  if  the 
excavated  material  be  thrown  to  the  right  and  left,  forming  mod  and  shell  dikes 
across  the  months  of  the  above-mentioned  creeks,  that  the  dredged  channel  would 
probably  remain  permanently  open. 

DESCRIPTION  OF  TUB    LINF.    AND    CIIAllACTERISTICS  OF    THB  MATERIAL    ALONG    IT^ 

AS  RECOMMENDED  TO  BE  IMPROVED. 

The  shoal  at  the  San  tee  mouth  of  Alligator  River  is  composed  of  soft  mad.  The 
bottom  through  Alligator  River  to  Tide  Gauge  Creek  is  of  soft  mad,  with  an  occa- 
sional indication  of  sand  and  shells.  The  shoal  from  Tide  Gauge  Creek  to  Prico  Island 
is  composed  of  shells  and  mad ;  from  Price's  Island,  through  Ram  Horn  and  Needles 
Creek  to  Mill  Creek,  the  bottom  is  soft  mud. 

Thero  is  no  work  needed  from  Mill  Creek  to  the  first  cat-off  at  7,  via  Mill,  Casino,  and 
Congaree  Boat  creeks.  The  soil  of  the  proposed  cut-off  7  to  8  is  probably  soft  mod  and 
shells.  Thero  is  no  work  needed  from  b  to  9.  From  9  to  10,  another  proposed  cut-off, 
the  soil  is  probably  the  same  as  from  7  to  8.  There  is  no  work  needed  from  10  to  14 
for  6  feet  ^pth.  The  soil  from  14  to  15,  another  proposed  cut-off^  is  probably  oom- 
poaed  of  soft  mad,  shells,  and  sand.  There  is  probably  very  little,  if  any,  work  needed 
from  15  to  17  for  6-foot  depth.  From  13  to  19  there  is  no  work  needed ;  from  19  to  20 
the  bottom  is  composed  of  mud  and  shells. 

The  marsh  lands  through  which  the  proposed  cut-offiB  pass  doubtless  have  sufficient 
firmness  of  foundation  to  support  the  excavated  material  which  may  be  thrown  out, 
without  caving  to  much  extent. 

The  following  estimates  of  quantities  to  be  excavated  and  cost  are  based  upon  100 
feet  width  of  channel,  and  4,  6,  and  8  feet  depth  of  water  in  s^Moe  at  low  tide,  follow-^ 
ing  the  lino  from  Santee  to  Bull's  Bay,  as  recommendedt 
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Estimate  No.  h— Width  of  chariHel  100  feetj  and  4  feet  depth  at  low  water. 


LocftUty. 


At  Santee,  moath  of  Alligator  Hiver 

From  Santee,  moatb  of  AJligator  River,  to  upper 
moath  of  Tide  Oange  Greek : 
From  npper  to  lower  month  of  Tide  Oaage 

Creek 

From  lovrer  month  of  Tide  Gaage  Creek  to 

Xeedlea  Creek 

Throogh  If  eedlea  and  Mill  creeks  to  Casino  Creek, 
an  follows : 
Deepening  present  width  of  water  in  Needles 

Civek 
Widening'  Needles' Creek'so  feet  additionai 

bjr  removing  marsh  land 

From  Mill  Creek,  month  of  Needles  Creek, 

through  MUl  Creek  to  Casino  Creek 

From  Casino  Creek,  month  of  Mill  Creek,  via 

Casino  and  Coogaree  Boat  creeks,  to  No.  7. 
No.  7  to  No.  9,  cut  No.  1,  through  the  marsh  land . 
No.  9  to  No.  10,  cut  No.  2,  through  the  roar^h  land. 

From  No.  10  to  No.  14,  via  10, 12,  and  13 

Frotu  14  to  15,  cut  No.  3 

To  McClellanville,  via  Remain  River,  McClellan- 
Tille  and  Town  creeks,  as  follows : 
McClellanville  Creek  to  mouth  Town  Creek. 
Mouth  of  Town  Creek  to  McClellanville  . . . 


Total 


Number 
cubic 
yards. 


400 

2,000 
4,000 

14,074 

53.000 

1,851 


85,000 
111,759 


85,000 


40,000 


397,084 


Material. 


Soft  mud 


Shells  and  mud 
do 


Soft  mud 

Mud 

do.. 


Mud  and  sheila 
do 


Price 

per 

yard. 


Mud,  sand,  and  shells 


Soft  mud  and  sljells. 


Oentt. 
25 


25 
25 

25 
25 
25 


25 
25 


Amount 


25 


25 


$100.00 

500.00 
1,000.00 

3, 518. 50 

13,250.00 

482.75 


21, 250. 00 
27,939.75 


21,250.00 


10, 000. 00 


99, 271. 00 


Estimate  No.  2.^}Vidth  of  channel  100  feet ;  depths  6  feet  at  low  water. 


LoeaUty. 


From  6-fooC  curve  in  Santee  River,  througii  Alii- 

eatw  River,  to  Shell  Shoal  at  upper  mouth  Tide 

Gauge  Creek 

Shell  shoal  at  tipper  month  Tide  Gauge  Creek 

(between  aUtions  362  and  360)    

From  station  366  to  north  end  of  Price  Island 

From  north  end  of  Price  Island,  between  that 

ind  John's  laUnds  and  the  west  shore  to  Ram 

Horn  Creek 

In  Ram  Horn  Creek  to  month  of  Needles  Creek . . 
la  Needles  Creek,  deepening  the  present  width 

ofthecreek 

Widening  the  present  width  of  creek  50  feet  ad- 

ditiooaJ ;  aolid  cutting  in  the  marsh  land 

Id  Mill  <*reek  from  Needles  to  Casino  Creek 

From  Mill  Creek  to  7.  via  Casino  and  EoAt  creeks. 
From  7  to  8  (cat^ff  No.  1),  solid  cutting  through 

marshland 

From  8  to  9 

From  0  to  10  (cnt-off  No.  2),  solid  cutting  through 

the  marsh  land 

From  10  to  14 

From  14  to  15  (cat-off  No.  3),  solid  catting  through 

the  narsh  land.  •• 

From  15  to  16,  in  Long  Creek 

From  16  to  17 

Id  McClellanville  Creek  to  month  of  Town  Creek . 
Is  Town  Creek  to  McClelUnvme 


Total 


Number 
cubic 
yards. 


108,995 

4,444 

3,111 


10,090 
866 

24,629 

70,000 
15,  111 


105,000 


138,055 


89,074 


1,333 
'40,' 000 


680.714 


Material. 


Sand  and  soft  mud . . . 


Shells  and  mud 
do 


Soft  mud 
do.. 


do 


Price 

per 

yard. 


Soft  mud  and  sand. 
Soft  mud 


Soft  mud  and  shells. 


.do 


Sand,  mud,  and  shells 


Sand  and  shells. . .« . 
Mud  and  shells..... 


25 

25 
25 


25 
25 

25 

25 
25 


Amonnt. 


25 


25 
25 


25 
25 


$27,248.75 

1,11L00 
777.76 


2,524.00 
216.60 

6,157.25 

17.500.00 
3, 777. 75 


26, 250. 00 


34, 613. 75 
22,268.50 


333.25 

io,'oo6.'66 


152,678.50 
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Estimate  No.  '3.— Width  100  feet,  and  depth  fi  feet  at  low  trater. 


Locality. 


Nnmber 
cnbio 
yards. 


Material. 


From  8*foot  cnrre  in  Santee  River,  through  Alli- 
gator River,  to  north  end  of  Price's  Island 

From  north  end  of  Irrice's  Island  to  Ram  Horn 
Creek 

In  Ram  Horn  to  Needles  Creek 

In  Needles  Creek  to  Mill  Creek 

In  Mill  Creek  from  Needles  to  Casino 

From  month  of  Mill  Creek  to  7,  via  Casino  and 
Congareo  Boat  creeks 

From  7  to  8  (cnts-off  No.  1) 

From  8  to  9 

From  0  to  10  (cut-off  No.  2) 

10  to  14,  shottl  at  Mouth  of  Dnck  Creek  in  Ro- 
main  River 

14tol.*>(cot-offNo.8) 

16  to  17,  at  month  of  Long  Creek 

In  McClellanvillo  Creek  to  Town  Creek 

In  Town  Creek  to  McClcUanville 


Total 


287,903 

15.716 

7,000 

122. 037 

27,  703 


125,  000 


164,352 

1,852 

111,111 

2, 814 


93,333 


958,881 


Soft  mud,  shells,  and 
sand. 

Soft  mad 

do 

do 

do 


Soft  mud  and  shells. . 


Soft  mad  and  shells.  . 

Softmnd 

Mud,  sand,  and  shells. 
Sand  and  shells 


Mud  and  shells 


Price 

per 

yard. 


25 


25 
25 
25 
23 


$71,990.75 

8,929.00 

1,750.00 

30,509.25 

6,925.75 


25 


25 

25 
25 
25 


25 


Amount 


31,250.00 


41,088.00 

463.00 

27, 777. 75 

70X50 


23.333.25 


239,720.25 


COMMERCE. 

McClellanville,  the  only  town  in  this  vicinity,  is  situated  on  the  mainland,  abontO 
miles  in  a  northwesterly  direction  from  Cape  Remain  light-honse,  and  about  36  miles 
by  land  from  Charleston.  Its  population  amoants  to  about  GOO.  They  have  a  tri- 
weekly mail  to  and  from  Charleston,  bein^  carried  in  vehicles  drawn  by  horses.  The 
traffic  of  the  town  is  carried  on  by  small  sailing  vessels  exclusively,  to  and  from 
Charleston. 

The  want  of  sufficient  water  to  the  town  prevents  the  establishment  of  a  line  ot 
small  steamers  there.  The  people  in  this  vicinity  are  sadly  in  need  of  some  quicker 
means  of  transportation  than  they  now  have.  The  difficulty  in  this  way  does  not 
permit  the  fertile  lands  in  that  section  to  be  developed  as  they  should,  nor  allow  the 
commerce  to  grow,  as  it  no  doubt  would  with  better  and  quicker  facilities  for  trans- 
portation. 

The  fish,  oyster,  and  game  interest  would,  under  these  circumstances,  no  doubt, 
soon  become  of  marked  value. 

From  the  best  authorities  to  be  found  the  following  figures  on  the  yearly  commerce 
have  been  collected : 

JIIE  TOWN  OP  M^CLELLAITYILLB. 


Artioles. 


BXPOBTB. 

Cotton i bales. 

Naval  stores barrels. 

Rice  (ronf(h) ..bushels. 

MisceUaneons  flights .' 


IMPOBTS. 


QenenJ  merohandise 
Total 


QoMitity. 


1,600 

9^000 

100,000 


Amount 


160.600 
12,000 

100,000 
20,000 


150,600 


84^000 


The  above  figures  were  furnished  by  Mr.  W.  B.  McClellan,  of  McClellanville,  who 
thinks  that  if  there  was  more  depth  of  water  to  the  town  the  above  figures  would 
soon  be  doubled. 

LOCAL  COMMERCE  IN  BULL'S  BAY. 

The  cultivation  of  oysters  is  carried  on  to  quite  an  extent  in  this  bay,  and  it  is  rap- 
idly growing  into  a  valuable  enterprise.  The  '^  Bull's  Bay  Oyster  Company"  has  so 
far  planted  about  10,000  bushels  of  oysters,  and  it  is  expected  to  have  planted  this 
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season  an  additional  40,000  bushels.    The  capital  of  the  company  aniouts  to  $20,000^ 
and  it  is  intended  to  increase  it  within  a  year  to  $100,000. 

The  value  of  the  present  year  exports  by  this  company  from  Bull's  Bay  amounts 
to-- 

Oysters $15,000 

Fish  and  game 5,000 

Total 20,000 

The  foregoine  information  was  furnished  by  Mr.  Samuel  J.  Pregnall,  a  large  stock- 
holder in  the  Bull's  Bay  Oyster  Company,  and  R.  Magwood,  superintendent  of  the 
same  company. 

COMMEBCK  FOR  THB  PAST  TEAB  BETWBEN  SA^TTEB  RIVER  AND  CHARLESTON,  VIA 
ALUGATOR  RIVER  AND  OTHER  WATERS  CONNECTING  SANTES  RIVER  AND  BULL'S 
BAT,  SOUTH  CAROLINA. 

The  commerce  was  carried  on  by  two  side- wheel  steamers,  the  tonnage  of  each  being 
350. 


Artidet. 


IMFOBTS. 


Cotton bales. 

Bosio barrels. 

Spirits  turpeniiDO casks. 

(Mk  stares number. 

Oiber  freights packages. 


Total 


General  merchandise tons.. 

Total 


Qoantity. 


7,657 
13,893 

3,432 
20,123 

8,093 


3,455 


Valae. 


$348,565 
41,670 
68,640 
12,600 
29.246 


495,730 


236,122 


731,852 


This  information  was  furnished  by  Mr.  W.  P.  Holmes,  agent  of  South  Carolina 
Steamboat  Company. 

This  company  own  and  run  the  steamboats  between  Santee  and  Bull's  Bay,  above 
referred  to. 

Mr.  Holmes  goes  on  to  say  in  his  letter  that  when  the  Wateree  and  Congaree 
rivers  are  open  to  navigation  the  business  of  the  steamers  would  be  more  than 
doubled  at  once. 

From  the  above  the  annual  total  commerce  carried  over  the  route  between  Santee 
and  Bull's  Bay  amounts  in  value  to  $1,093,852.  It  is  thought  that  the  above-re ferred- 
to  route  is  worthy  of  improvement,  because  of  its  present  considerable  commerce, 
and  because  of  an  increase  to  commerce,  which  would  likely  follow  improvement. 

It  is,  therefore,  respectfully  recommended  that  you  consider  the  advisability  of 
forming  a  project  for  the  improvement  of  some  inland  water-route  between  Santee 
River  and  Bull's  Bay,  South  Carolina. 

Id  handing  you  the  maps  of  the  surve^jr  it  is  respectfully  asked  that  you  consider 
the  restricted  funds  and  time  with  which  it  was  necessary  to  do  the  work,  and  there- 
fore make  allowance  for  any  defects  you  mav  find  in  them. 

The  soundings  were  recorded  in  the  field  by  the  undersigned,  and  he  in  person  ex- 
amined as  carefully  as  timo  permitted  all  the  routes  mentioned  above. 

It  is  believed  that  the  result  of.  the  survey  is  sufflciontlv  accurate  upon  which  to 
base  estimates  for  projects  looking  to  an  improvement  of  the  inside  passage  between 
Santee  River  and  Bull's  Bay,  South  Carolina. 

Mr.  II.  F.  Price,  surveyor,  and  other  members  of  the  party  have  my  thanks  for  the 
cheerful  and  faithful  performance  of  their  duties. 

Rkid  Whitford, 
A88i9tant  Engineer, 

Capt.  W.  H.  BiXBT, 

Corps  of  Engineers,  U,  8,  A. 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  ON  THE  COAST  OP  SOUTH 
CAROLINA  AND  GEORGIA,  AND  PART  OF  THE  ATLANTIC  COAST  OP 
FLORIDA. 


REPORT  OF  COLONEL  Q,  A.  GILLMORE,  CORPS  OF  ENGINEERS,  BVT. 
MAJ.  GEN.  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  END- 
ING JUNE  30, 1887,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Charleston  Harbor,  South  Carolina. 

2.  Wappoo  Cat,  Soath  Carolina. 

3.  Ashley  River,  Soath  Carolina. 

4.  Edisto  River,  South  Carolina. 

5.  Salkahatchie  River,  South  Carolina. 

6.  Savannah  Harbor  and  River,  Georgia. 

7.  Savannah  River,  Georgia. 

8.  Savannah  River,  above  Augusta,  Geor- 

gia. 

9.  Saint  Augustine  Creek  (Thunderbolt 

River),  Georgia. 


10.  Romerlv  Marsh,  Georgia. 

11.  Altamaha  River,  (Georgia. 

12.  Doboy  Bar,  Georgia. 

13.  Brunswick  Harbor,  (Georgia. 

14.  Entrance  to  Cumberland  Sound,  Geor- 

gia and  Florida. 

15.  Inside  Passage  between  Femandina 

and  Saint  John's  River,  Florida. 


EXAMINATION. 
16.  From  Doboy  Island  to  Doboy  Bay,  Georgia. 


United  States  Engineer  Office, 

New  Torlcj  July  30, 1887. 

Sir:  I  have  the  honor  to  transmit  herewith  my  annaal  reports  upon 
the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
fiscal  year  ended  June  30, 1887. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMORE, 

Colonel  ofUngineerSy 


The  Chief  of  Engineers,  U.  S.  A. 


Bvt  Maj.  Oen,j  U.  8.  A. 


Ni. 

improvement  of  the  harbor  at  CHARLESTON,  INCLUDING  SULLI- 

VAN'S  ISLAND,  SOUTH  CAROLINA. 

Daring  the  fiscal  year  ending  June  30, 1887,  operations  for  improving 
the  entrance  into  Charleston  Harbor,  South  Carolina,  were  carried  on 
in  conformity  to  the  plan  submitted  in  my  communication  to  the  Chief 
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of  Engineers  dated  March  9, 1878,  and  printed  as  Appendix  H  of  the 
Annual  Report  of  the  Chief  of  Engineers,  1878. 

By  this  project  it  is  designed  to  establish  and  maintain^  by  means  of 
two  jetties,  a  low- water  channel  of  not  less  than  21  feet  depth  across  the 
bar,  upon  which  the  greatest  available  depth  has  heretofore  been  only 
11}  feet.    The  estimated  cost  of  the  project  is  $3,000,000. 

Previous  to  the  spring  of  1878  there  had  been  expended  by  the  Gen- 
eral Government  in  the  improvement  of  the  ship-channels  in  Charles- 
ton Karbor,  subsequent  to  the  close  of  the  civil  war  (from  1871  to  1878), 
the  sum  of  $93,700  in  taking  up  the  wrecks  of  fourteen  iron-clad  and 
wooden  vessels  sunk  during  the  war,  and  in  removing  a  portion  of  the 
Bowman  Jetty  projecting  into  Beach  Channel. 

REOAPITULiiTION  OF  OPERATIONS  PREYIOUS  TO  JUKE  30,  1886. 

ITorth  Jetty, — This  work  was  commenced  in  December,  1878.  The 
bottom  course  of  the  jetty  now  reaches  a  point  14,327  feet  from  the 
shore  end  on  Sullivan's  Island,  measured  sdong  the  axis  of  the  work. 
The  widths  of  the  log  mattresses  of  the  course  vary  from  43  feet  on  the 
shore  to  118  feet  at  the  sea  end ;  the  height,  including  riprap  stone,  firom 
2^  to  4  feet  A  second  course  of  mattresses  and  stone  was  laid  over 
certain  portions  of  the  foundation  course,  to  wit,  for  a  length  of  1,648 
feet,  from  a  point  7,600feet  seaward  from  the  shore  end,  using  mattresses 
from  66  to  81  feet  wide,  and  for  a  length  of  2,030  feet  seaward  from  a 
point  about  11,090  feet  from  shore,  with  mattresses  55  feet  in  width. 
Southeast  of  Drunken  Dick  Shoal,  from  a  point  about  7,200  feet  from 
shore  to  within  about  560  feet  of  the  seaward  end  of  the  jetty,  additional 
stone  has  been  distributed  over  it.  The  mattresses  used  in  the  north 
jetty  amounted  to  156,078  square  yards,  and  101,495  cubic  yards  of  rip- 
rap stone  were  placed  on  top. 

South  Jetty. — ^This  work  was  commenced  in  April,  1880.  On  June  30, 
1886,  the  seaward  end  of  the  foundation  course  had  reached  a  point 
16,440  feet  from  the  shore  end  on  Morris  Island,  measured  along  the  axis 
of  the  work.  This  course  is  formed  of  log-and-brush  mattresses  averag- 
ing 18  inches  in  thickness,  overlaid  with  riprap  stone  to  a  depth  of  from 
12  to  14  inches.  The  width  of  the  mattresses  varies  from  40  to  130  feet, 
but  at  the  crossing  of  the  existing  main  ship-channel  the  width  of  the 
bottom  course  has  been  increased  for  a  length  of  1,570  feet  by  adding 
an  apron  of  mattresses  and  stone ;  the  total  width  of  the  course  varies 
here  between  135  and  206  feet  A  second  course  of  mattresses  and  rip- 
rap stone,  similar  to  the  first,  with  widths  varying  from  40  to  55  feet, 
and  of  an  aggregrate  length  of  10,586  feet,  was  laid  in  four  detached 
sections  upon  the  lower  course ;  and  a  third  course  of  mattresses,  44 
feet  wide,  was  placed  upon  the  second  course  for  a  length  of  1,200  feet 
where  the  jetty  crosses  the  deep  i)ocket  east  of  the  main  ship-channel. 
Additional  stone  was  deposited  in  the  form  of  a  ridge  along  the  center 
line  of  the  jetty  between  points  situated  7,986  feet  and  14,025  feet,  re- 
spectively, from  the  shore  end.  The  material  used  in  the  south  jetty 
amounted  to  287,038  square  yards  of  mattresses  and  124,147  cubic  yards 
of  riprap  stone. 

Dredging. — Some  dredging  was  done  on  the  bar  between  the  parallel 
seaward  portions  of  the  jetties  between  July  1  and  December  31, 1886. 
The  material  removed  consisted  of  sand  and  broken  shells,  and  amounted 
in  the  aggregate  to  85,549  cubic  yards.  The  operations  were  too  limited 
in  extent  to  produce  any  marked  effects. 
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BMivcm^s  IsUmd. — ^Two  spar-dikes  have  been  conBtrnctovl  here  vrith  a 
view  of  protecting  the  south  shore  of  the  island  from  the  encroachment 
of  the  sea.    One  of  these  dikes  was  built  in  1880,  the  other  in  1881. 

Mount  Pleasant. — This  place  is  situated  in  the  bight  formed  by  Hog 
Island  Channel,  3  miles  from  the  city  of  Charleston.  Two  spurdikes 
were  built  in  1884,  forming  part  of  a  plan  devised  to  prevent  the  wash- 
ing away  of  the  shore-line,  which  had  been  progressing  for  several  years. 
The  plan  forms  no  part  of  the  existing  project  for  improving  the  en- 
trance to  Charleston  Harbor. 

Details  of  the  foregoing  operations  are  included  in  my  annual  report 
for  the  year  1886. 

Field  tcorJc. — A  large  amount  of  field  work  has  been  performed  in  con- 
nection with  the  work  of  construction.  Special  examinations,  including 
borings  and  current  observations  for  locating  the  jetties,  were  required, 
and  Btnoe  1881  six,  more  or  less,  extensive  hydrographic  surveys  of  the 
outer  harbor  and  bar  and  one  entire  survey  of  the  inner  harbor  have 
been  made.  A  system  of  triangulation  adopted  several  years  ago  has 
aerved  as  a  basis  for  these  and  future  surveys. 

OPKBATIONS  DURINO  THE  FISCAL  TEAR  ENDING   JUNE  30^  1887. 

No  dredging  was  done  in  the  past  fiscal  year. 

The  work  of  raising  the  height  of  both  jetties  at  various  points  has 
been  continued  under  a  contract  made  with  Mr.  Anson  M.  Bangs.  The 
materials  and  mode  of  construction  employed  have  been  substantially 
the  same  as  under  previous  contracts. 

The  river  and  harbor  bill  passed  by  the  Forty-ninth  Congress  at  its 
last  session  having  failed  to  become  a  law,  and  a  suspension  of  opera- 
tions for  an  indefinite  time  after  the  existing  appropriation  is  exhausted 
seeming  to  be  inevitable,  it  is  proposed  to  reserve  a  sum  of  from  $25,000 
to  $30,000  to  be  used  in  repairing  any  damages  which  may  occur  to  the 
jetties  while  work  is  suspended,  applying  the  balance  of  the  available 
funds  in  raising  and  strengthening  both  jetties. 

Operations  on  the  jetties,  which  were  last  suspended  in  January,  1886, 
were  resumed  in  December,  and  were  still  in  progress  at  the  close  of  the 
fiscal  year. 

South  Jetty. — ^The  first  work  done  under  the  present  contract  consisted 
in  laying  an  apron  of  mattresses  cohered  with  riprap  stone  on  the  south 
side  of  the  jet^  where  it  crosses  the  deep  pocket  east  of  the  main  ship- 
ohannel.  This  apron  is  a  seaward  continuation  of  a  similar  work  pre- 
viously laid,  and  extends  from  a  point  about  G,900  feet  from  the  present 
shore  end  2,686  feet  seaward.  On  that  length  a  trench  had  formed  be- 
yond the  ends  of  the  logs  of  the  bottom  course  formerly  laid,  due  to  the 
overpoor  of  the  strong  currents  of  the  ebb  tide,  the  further  development 
of  which  was  liable  to  compromise  the  stability  of  this  section  of  the 
South  Jetty.  The  mattresses  used  in  the  new  apron  were  60  feet  wide, 
and  to  that  extent  nearly  the  original  bottom  course,  wMch  varied  on 
this  reach  from  108  to  130  feet  in  width,  was  accordingly  enlarged.  The 
mattresses  received  a  covering  of  stone  averaging  18  inches  in  thick- 
ness. 

To  reduce  the  volume  of  water  which  at  ebb  tide  was  being  deflected 
across  the  low  crest  of  the  jetty  at  this  point,  and  to  divert  it  toward 
the  crest  of  the  bar  between  the  jetties,  the  work  was  here  raised  for 
a  length  of  601  feet,  beginning  at  a  point  about  7,730  feet  from  the 
present  shore  end.  Biprap  stone  was  distributed  over  the  middle  30 
feet,  using  4J  cubic  yards  of  stone  per  linear  foot.    To  strengthen  and 
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preserve  the  advanced  portions  of  the  Soath  Jetty,  located  in  shallow 
water  and  exposed  to  violent  breakers,  stone  was  deposited  upon  the 
middle  36  feet  of  the  work,  commencing  at  a  point  about  14,000  feet 
from  the  present  shore  end.  At  the  close  of  the  fiscal  year  207  linear 
feet  had  been  thus  re-enforced,  employing  2§  cubic  yajtls  of  stone  per 
linear  foot. 

North  Jetty. — The  central  portion  of  the  jetty,  located  on  Drunken 
Dick  Shoal,  having  settled  at  some  places,  an  additional  course  was  laid 
over  the  old  foundation,  extending  2,136  feet  seaward  from  a  point  about 
5,300  feet  from  the  shore  end.  Mattresses  90  feet  in  width  covered 
with  a  layer  of  broken  stone  averaging  18  inches  in  thickness  were 
used.  Subsequently  3,300  cubic  yards  of  stone  was  distributed  over 
the  middle  20  feet  of  this  course,  to  secure  additional  strength  and  level 
off  the  rather  irregular  surface. 

Nineteen  thousand  and  seventy-seven  square  yards  of  mattresses  and 
13,227  cubic  yards  of  stone  were  used  in  the  work  on  the  North  Jetty, 
and  18,621  yards  of  mattresses  and  9,508  cubic  yards  of  stone  on  the 
South  Jetty  during  the  fiscal  year.  The  material  used  from  the  begin- 
ning of  operations  to  June  30, 1887,  aggregated  480,814  square  ytmls 
of  mattresses  and  250,950  cubic  yards  of  stone,  the  latter  equivalent  in 
weight  to  about  313,700  gross  tons. 

LENGTHS    OF    THE    SEVERAL    COURSES    LAID    FROM    BEGINNING   OF    OPERATIONS    TO 

JUNE  M,   1887. 


North  Jetty : 

Lenfi^h  of  bottom  coarse  from  shore  end  on  SaUivan's  Island 14, 327 

Length  of  second  coarse,  mattresses  and  stone 5,614 

Sonth  Jetty  : 

Length  of  bottom  conrse  from  present  shore  end  on  Morris  Island 16, 440 

Length  of  second  course,  mattresses  and  stone 10,686 

Length  of  third  course,  mattresses  and  stone.. ..«. 1,S06 

The  sea  end  of  the  North  Jetty  is  925  feet  from  the  onter  18-foot 
cnrve,  and  that  of  the  Sonth  Jetty  2,250  from  the  same,  both  distances 
being  measured  along  the  prolongations  of  the  axes  of  the  jetties. 

CONDITION  AND  EFFECTS  OF  THE  WORKS,  AND  CHANGES  IN  THE  HAB- 

BOB  AND  ON  THE  BAB. 

The  jetties.^  No  material  changes  in  the  condition  of  either  jetty  have 
occurred  during  the  past  fiscal  year,  except  such  as  are  due  to  the  work 
done  in  that  period.  On  June  30, 1887,  the  crest  of  the  new  riprap  stone 
filling  over  that  part  of  the  North  Jetty  which  crosses  Drunken  Dick 
Shoal  reached  nearly  up  to  the  level  of  mean  low  water.  A  year  before 
the  low-water  depth  over  the  work  at  this  place  varied  from  7  to  12  feet 

The  South  Jetty  has  been  somewhat  damaged  at  the  point  where  its 
foundation  course  rises  above  the  low- water  Une  on  the  beach  of  Morris 
Island,  a  section  of  about  50  feet  in  length  having  apparently  gone  out. 
For  a  similsu*  length  between  high  and  low  water  mark  the  work  has 
settled  to  some  extent.  A  considerable  quantity  of  riprap  stone  has 
been  washed  off  the  shore-end  portion  of  the  jetty,  and  desposited  on 
the  beach,  a  short  distance  to  the  north  of  it.  Early  repairs  arc  needed 
here.  The  apron  laid  during  the  year  for  protecting  the  base  of  the 
work  where  it  crosses  the  deep  pocket  is  of  too  recent  construction  to 
enable  me  to  say  whether  the  threatening  scour  has  been  effectually 
stopped  thereby.  The  crest  of  the  stone  filling  on  top  of  the  jetty  at  the 
same  place,  lately  commenced,  is  at  present  very  irregular,  but  will  be 
leveled  off  as  far  as  practicable  under  the  existing  contract.    At  the  sea- 


APPENDIX  N — REPORT  OF  COLONEL  GILLMORE.     1129 

ward  end  of  the  jetty,  the  work  of  raising  and  stroDgthening  it  with 
stouc  was  only  commeDCcd  in  Juno ;  the  crest  is  at  the  level  of  low  water 
for  a  few  hundred  feet. 

Swash  Channel  and  the  Bar. — No  important  changes  have  occurred  in 
Swash  Channel,  or  the  channel  between  the  seaward  portions  of  the 
jetties,  which  fact  may  be  accounted  for  readily,  when  it  is  considered 
that  operations  were  only  resumed  in  December  last,  and  that  from  that 
time  to  and  including  the  month  of  May  they  were  limited  substanti- 
ally to  works  of  protection,  such  as  widening  the  foundation  of  the  South 
Jetty  at  the  deep  pocket,  and  constructing  an  additional  foundation  for 
that  section  of  the  North  Jetty  situated  on  Drunken  Dick  Shoal.  That 
portion  of  the  work  which  may  reasonably  be  expected  to  have  a  direct 
influence  upon  the  development  of  the  new  cliannel  could  not  be  re- 
sumed until  the  last  month  of  the  fiscal  year. 

Jim  Evans*  Shoal,  as  defined  by  the  9-foot  low- water  curve,  is  some- 
what smaller  in  area  than  last  year,  and  has  again  moved  slightly  sea- 
ward. It  appears  this  year  divided  in  four  smaller  shoals,  the  southerly 
edges  of  which  are  located  about  midway  between  the  jetties. 

Swash  Beef,  with  its  base  on  the  channel  edge  of  the  South  Jetty  near 
its  outer  end,  has  changed  only  in  so  far  that  its  head  or  easterly  end 
has  advanced  a  short  distance  seaward. 

The  12-foot  low- water  curve  of  the  outer  slope  of  the  bar  between  the 
jetties  has  pushed  out  abontr  150  feet ;  the  15-foot  curve  also,  but  in  a 
lesser  degree,  while  the  18-foot  curve  has  remained  practically  station- 
ary. Traces  of  the  cut  dredged  between  the  jetties  in  1885  are  indi- 
cated by  somewhat  greater  depths  found  on  its  range  than  were  shown 
by  former  surveys.  No  navigable  channel  for  deep-draught  vessels  can 
be  said  to  exist  as  yet  between  the  outer  portions  of  the  works,  as  some 
lumps  of  less  than  Ofeet  depth  at  mean  low  water  still  form  obstructions. 

The  18-foot  low- water  curve  of  the  "  Inner  Pocket,"  to  the  north  of  the 
South  Jetty  on  the  inner  slope  of  the  bar  is  in  about  the  same  position 
as  last  year.  Its  seaward  or  easterly  end  is  about  2,080  yards  back  of 
the  present  seaward  end  of  the  south  jetty,  and  about  2,770  yards  from 
the  outer  18  foot  curve.  The  15-foot  and  12-foot  curves  of  the  pocket 
have  advanced  seaward ;  the  12-foot  curves  of  the  inner  and  outer  slopes 
of  the  bar  where  they  approach  each  other  are  about  450  yards  apart. 

Drunken  Dick  Shoal  has  moved  westward ;  its  O-foot  curve  nearly 
reaches  the  head  of  Bowman's  Jetty  on  Sullivan's  Island.  The  westerly 
entrance  to  the  old  Beach  Channel  is  thereby  practically  closed. 

No  survey  has  been  made  recently  of  Pumpkin  Hill  Channel  and  South 
Channel;  and  I  have  no  direct  information  concerning  £heir  present  con- 
dition. 

SuUivan^s  Island. — ^The  high-water  line  near  the  shore  end  of  the  North 
Jetty,  and  for  some  2,000  feet  east  of  it,  has  remained  about  stationary. 
Between  the  North  Jetty  and  Bowman's  Jetty  near.  Fort  Moultrie,  the 
shore  line  has  generally  advanced.  The  two  spur-jetties  built  on  this 
reach  for  protecting  the  beach,  in  1880  and  1881,  respectively,  are  well 
covered  with  sand.  West  of  Bowman's  Jetty  the  beach  has  cut  away 
about  200  feet,  exposing  to  view  the  palmetto  grillage  or  foundation  of 
the  work. 

Morris  Island. — ^The  high-water  line  of  Cummings'  Point,  the  north- 
em  end  of  Morris  Island,  was  in  January,  1887,  about  3,000  feet  from 
the  shore  end  of  the  south  jetty,  a  recession  southward  of  about  250  feet 
since  1884.  Between  Cummings'  Point  and  a  point  about  900  feet  north 
of  the  jetty  much  washing  of  the  beach  has  taken  place ;  since  1884  the 
shore-line  has  here  receded  over  300  feet.    In  the  vicinity  of  the  jetty 
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no  material  changes  with  regard  to  the  position  of  the  high  and  low 
water  lines  have  been  observed ;  but  aboat  2,000  feet  south  the  cutting 
of  the  shore  has  amounted  to  about  180  feet. 

Inner  Rarbor. — A  survey  made  1887  shows  that  the  inner  end  or 
westerly  entrance  of  Hog  Island  Channel,  between  Hog  Island  and 
Shute's  Folly  Island,  has  been  still  further  enlarged ;  about  100  feet  has 
been  cut  away  from  the  southwest  point  of  Hog  Island  since  1884.  Fur- 
ther to  the  eastward  the  widening  is  still  more  marked.  The  available 
depth  throughout  the  channel  is  at  present  12  feet.  The  two  spur-jetties 
built  in  1884  for  protecting  the  shore-line  of  Mount  Pleasant  are  in  fair 
condition.  The  high- water  line  from  Shem  Greek,  three-fourths  of  a  mile 
northwest  of  the  ferry  .company's  wharf,  to  a  point  about  half  a  mile 
south  of  the  wharf  was  recently  surveyed.  The  shore-line  was  found 
to  have  receded  at  some  places  and  advanced  at  others,  the  filling 
slightly  preponderating,  i>erhaps,  since  the  survey  of  1881.  It  is  desir- 
able that  a  special  appropriation  should  be  made  by  Congress  for  the  con- 
struction of  some  works  for  contracting  the  inner  entrance  of  Hog  Island 
Channel,  or  at  least  preventing  its  further  enlargement.  In  previous 
annual  reports  I  have  pointed  out  the  danger  of  a  deterioration  of  the 
deep-water  area  in  front  of  the  wharves  of  the  city  of  Charleston,  if  the 
enlargment  of  this  channel  entrance  is  permitted  to  make  further  pro- 
gress. 

THE  COMMERCE  OF  CHARLESTON. 

For  the  purpose  of  indicating  to  some  extent  the  comme  rcial  interests 
involved  and  which  will  be  benefited  by  this  improvement,  a  few  sta- 
tistics are  appended.  For  comparison  the  recoils  of  the  year  1878, 
when  the  work  was  commenced,  and  those  of  1886  have  been  selected. 

ArrivaU  and  olearanoeB  of  vesaeU  in  1878  and  18d6,  retpecHvelif, 


ABBTVED. 

1178. 

»». 

VeaseU. 

Tonnage. 

Veaaela. 

Tonnage. 

Coastwise 

44 

829 

82S;537 

10,085 
183.888 

001 

20 
182 

8,714 
114,687 

Foreign  ports : 

Amsrioan ▼csboIs  ........................................ 

Foreign  vessels 

Total 

780 

605,830 

1.103 

mB,m 

CLBABBD. 

Coastwise 

288 

46 
208 

172,088 

24,807 
140^976 

800 

25 
201 

648,260 

Foreign  ports : 

Amerioan  Teasels 

6^480 

Foreign  vessels.... 

126lOIS 

Total 

600 

847,880 

1,U8 

875,871 

I  am  informed  by  the  collector  of  customs  at  Charleston  that  the 
foregoing  statement  is  not  complete  in  so  far  that  the  number  and  ton- 
nage of  vessels  below  100  tons  are  not  given,  and  because  a  very  large 
amount  of  coastwise  trade  does  not  pass  through  the  custom-house,  and 
is  therefore  not  represented  in  the  table. 
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ComsMroe  tj»  the  yean  ending  Auguet  31,  1878  and  1886,  reepeotively. 


Talve  of  reodpls  of  ootUm,  rioe,  iwtaI  stone,  phosphate  rock  and  other 

fertllisen 

Tftlao  of  manafactnree.  except  fertiliKers 

Telneofwholeaale  and  retail  trade 

Total 

Xxporta: 

Oottoo,  Upland  and  Sea  Island bales. 

Biee barreki. 

Karal  stores d6... 

Pbospate  Toek,  erode  and  i^roand tons. 


1878. 


$23,713,112 

3,800,000 

20,305,720 


47, 536. 832 


430,225 

41,843 

200,382 

120,490 

9,506,053 


1886. 


$33. 316. 806 

6. 761, 000 

26, 870. 654 


66, 048, 5^2 


498,170 

69.497 

3U,  334 

198,588 

27, 615^  705 


Tbe  foregoing  tables  show  that  the  trade  and  commerce  of  Charles- 
ton have  largely  increased  since  the  commencement  of  operations  for 
the  improvement  of  the  harbor,  and  there  has  been  a  decline  of  aboat 
25  per  cent,  in  the  rates  of  freight  and  insurance,  and  in  marine  insur- 
ance of  50  per  cent.,  during  the  same  period;  but  these  gratifying  facts 
can  not  be  ascribed  to  any  improvement  thus  far  secured  by  the  works 
projected  by  the  Government.  At  the  same  time  it  may  safely  be 
assumed  that  the  successful  completion  of  the  project  of  improvement 
will  result  in  a  far  greater  development  of  the  commerce  of  the  port 
than  will  be  x>ossibIe  without  a  material  and  permanent  increase  of 
depth  In  the  channel  over  the  bar. 

I  have  no  doubt  that  under  the  present  plan  the  practicable  low- 
water  depth  of  21  feet  in  the  channel,  equivalent  to  about  26  feet  at 
mean  high  water,  can  be  established-  an  increase  of  over  9  feet  over  the 
present  depth  of  the  bar  channel.  I  am  equally  confident  that  a  still 
Rreater  increase  in  depth  can  be  secured  by  adding  to  the  length  and 
height  of  the  jetties.  It  has  been  roughly  estimated  that,  other  things 
being  equal,  the  tonnage  of  a  harbor  the  depth  of  the  entrance  to  which 
has  been  increased,  compared  with  its  average  tonnage  before  the  chan- 
nel had  been  improved,  is  in  the  proportion  of  the  cubes  of  these  depths. 
According  to  this  estimate,  the  marine  buGiness  of  Charleston,  when  the 
jetties  shall  be  finished  and  the  desired  depths  on  the  bar  secured, 
should  be  three  or  four  times  greater  than  at  the  present  time. 

When  the  present  shifting  and  comparatively  shallow  channel  of  en- 
trance shall  be  replaced  by  a  siugleone  of  ample  depth  and  permanently 
Ixed  in  position,  affording  the  most  direct  access  from  the  sea  to  the 
inner  harbor,  the  one  ne^ed  element  will  have  been  supplied  which, 
in  conjunction  with  the  naj;ural  advantages  of  the  geographical  situa- 
tioQ  of  the  port,  its  deep,  capacious,  and  sheltered  anchorage,  its 
wharves  and  its  railroad  connections  with  the  West  and  Southwest, 
will  undoubtedly  assure  the  development  of  Charleston  into  a  great 
commercial  city. 

APPBOPBIATIONS. 

For  several  years  past  I  have  in  my  annual  reports  and  in  other  ofiQ- 
dal  commonications  called  attention  to  the  necessity  of  making  more 
liberal  appropriations  for  completing  the  improvement  of  the  entrance 
to  Charleston  Harbor.  In  the  nine  years  which  have  elapsed  since  the 
first  appropriation  was  made  funds  have  been  provided  at  an  average 
rate  of  $165,000  per  year,  or  fiveMnd  one-half  per  cent  of  the  amount  of 
the  egtimated  aggregate  eost  of  the  tcorJc.    The  appropriation  of  $187,500 
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made  iu  1886  will,  owing  to  the  failare  of  the  bill  passed  at  the  last  e 
sion  of  Congress  to  become  a  law,  have  to  serve  for  carrying  on  the  w€ 
for  a  period  of  two  years,  permitting  an  annual  expenditure  of  ai 
aboat  3  per  cent  of  the  total  estimated  cost  of  the  work,  a  sum  wb 
might  perhaps  be  deemed  sufficient  for  annual  repairs  and  maintenai 
of  a  work  of  this  magnitude,  but  inadequate  to  an  absurd  degree 
the  successful  prosecution  of  operations  having  in  view  the  complete 
of  the  project  within  the  present  century. 

In  the  half-finished  condition  of  the  jetties,  deterioration  dux^ 
periods  when  operations  are  suspended  f(M*  want  of  funds  is,  naturaJ 
certain  and  rapid,  and  fully  40  per  cent,  of  the  amount  last  appro] 
ated  has  been  expended  in  work  which  would  have  been  nnnecessari 
the  funds  required  to  secure  a  gradual  but  continuous  development  s 
consolidation  of  the  structures  had  been  more  liberally  and  regula 
provided. 

It  is  obvious,  therefore,  that  while  the  current  appropriations  are 
amounts  that  only  slightly  exceed  the  requirements  for  current  repai 
the  final  completion  of  the  jetties  will  be  indefinitely  postponed,  if, 
deed,  it  is  ever  accomplished.  The  inevitable  results  of  the  policy  whi 
has  obtained  heretofore  in  the  matter  of  supplying  money  for  impro' 
ments  of  this  character,  in  their  increased  cost,  in  their  exposure  wh 
unfinished  to  serious  damage  if  not  total  destruction,  and  ip  the  cc 
tingent  losses  which  the  delay  iu  their  completion  causes  the  commi 
cial  interests  for  the  benefit  of  which  they  were  designed,  have  be* 
suggested  in  previous  reports  and  need  not  be  again  detailed.  I  desii 
however,  to  repeat  ray  former  recommendation  that  annual  appropri 
tions  of  from  $500,000  to  $750,000  be  made  with  a  view  to  speedily  ai 
economically  completing  this  important  improvement. 

With  the  balance  of  $83,153.61  on  hand  July  1, 1887,  less  $25,000 
$30,000  to  be  reserved  for  repairs  during  the  next  suspension  of  opei 
tions,  the  work  of  raising  portions  of  both  jetties  to  greater  heigb 
with  riprap  stone  will  be  carried  on  to  the  limit  of  the  available  func 
A  resurvey  of  the  outer  harbor  will  also  be  made. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C,  at  the  port 
entry.    Amoant  of  daties  collected  in  the  calendar  year  1866,  |24,876. 

Since  the  existing  project  of  improvement  was  adopted  the  followu 
appropriations  have  been  made : 

By  act  of  Congress  approved  Jane  18, 1878., $200J 

By  act  of  Congress  approved  Mar.  3,  1879 ..'.... 200,< 

By  act  of  Congress  approved  Jnne  l4,  1880 170,< 

By  act  of  Congress  approved  Mar.  3,  1881 175J 

By  act  of  Congress  passed  Anff.  2, 1882 300J 

By  act  of  Congress  approved  July  5,  1884 a. 250,( 

By  act  of  Congress  approved  Ang.  5, 1886 187,1 

Total 1,482,] 

Of  this  amount  there  had  been  expended,  from  the  beginning  of  op 
ations  to  June  30, 1887,  the  sum  of  $1,399,346.49,  which  includes  t 
cost  of  building  shore  protections  on  Sullivan's  Island  and  Mount  Pies 
ant,  not  provided  for  in  the  project  for  improving  Charleston  Harb 

Balance  yet  to  be  appropriated  on  the  original  maximum  estima 
$1,525,000. 

The  following  drawings  and  papers  accompany  this  report: 

Sbeet  I.  Chart  showing  the  sites  of  the  North  and  Sonth  Jetties,  the  progress  mi 
in  their  construction  to  Jane  30,  1887,  and  the  present  depths  on  the  bar. 

Sheet  II.  Showing  section  of  the  North  Jetty,  and  a  plan  of  the  mattress  at  varic 
points,  as  bnilt  to  Jane  30,  1887. 
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Sheet  III.  Showing  section  of  the  Soath  Jetty,  and  a  plan  of  the  mattress  at  vari- 
OQS  pohita,  as  built  to  June  30, 1887. 
Beport  of  First  Lient.  Frederic  V.  Abbot,  Corps  of  Engineers. 
Table  of  commercial  statistics  famished  by  the  collector  of  the  port. 

Money  statement 

m 

July  1, 1886,  amount  available $55.00 

Amount  appropriated  by  act  approved  August  5,  1886 187,500.00 


July  1, 1887,  amount  expended  during  fiscal  year,  ezclnBive  of 

liabilities  outsUnding  July  1, 1886 $81,145.46 

Jolyl,  1887,  outstanding  liabilities 23,256.03 


187, 555. 00 


104, 401. 49 


Jaly  1, 1887,amount  available 83,153.51 


r  Amount  (estimated)  required  for  completion  of  existing  project 1,525,000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

<     1889 750,000.10 

Sobmitted  in  compliance  with  requirements  of  sections^  of  river  and 
harbor  acts  of  1866  and  1867. 


AUtraci  of  prapotals  for  construction  of  jetties  in  Charleston  Harbor ^  South  Carolina^ 

opened  September  30, 1886. 


Ko. 


Names  of  bidden. 


P.  Suiford  Bom 

RiUenhouBe  Moore  . . . 

▲neon  IC.  Bangs 

Alfred  Amee  Howlett 


Mattresaes, 

per  square 

yard. 


dntt. 
85.0 
53 
49 

77 


'StOQO, 

per  oabic 
yard. 


$3.27 
3.20 
3.09 
3.83 


Acgrecate 

cost  of  Vbu 

work. 


187.200 
74,550 
71,225 
93.975 


Contract  awarded  to  Anson  M.  Bangs,  at  prices  stated. 


report  of  lieutenant  frederic  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston^  S.  C,  July  1,  1887. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improving 
the  harbor  at  Charleston,  8.  C.«  during  the  fiscal  year  ending  June  30,  1887: 

On  December  9,  1886,  work  on  the  jetties  was  resumed,  the  new  contractor  beiDg 
Mr.  Anson  M.  Bangs.  Two  thousand  six*  hundred  and  eighty-six  linear  feet  of  ad- 
ditional apron  was  pat  in  to  the  south  of  the  Soath  Jetty  where  it  crosses  the  "  deep 
pocket."  It  consisted  of  matresses  loaded  with  18  inches  of  stone,  and  iucroased  tbe 
width  of  the  jetty^  about  60  feet.  It  extended  from  a  point  6,382  feet  from  the  old 
shore  end  to  a  point  9,06S  feet  from  the  same.  The  intention  is  to  stop  the  scour  near 
the  letty  produced  by  the  overpour  at  ebb  tide.  Whether  snccess  has  been  attained 
will  require  some  time  to  determine.  The  work  was  completed  on  March  16,  1H87, 
at  which  time  the  plant  was  shifted  to  the  North  Jetty,  and  an  additional  founda- 
tion was  laid  over  that  j>ortioaof  the  Jetty  which  crosses  Drunken  Dick  Shoal.  At 
this  place  a  gap  had  been  left  in  the  original  foundation,  which  was  filled  in  1881. 
The  filling  began  to  settle  almost  immediately  afterwards,  but  after  a  time  it  seemed 
to  nearly  stop.  The  depth  of  water  over  the  jetty  here  was  from  7  to  12  feet  at  the 
last  annual  surrey.  The  additional  foundation  just  completed  was  90  feet  wide,  and 
the  loading  was  18  inches  of  stone.  It  estends  &om  a  point  5,282  feet  from  the  shore 
end  to  a  point  7^418  feet  from  the  same.  It  is  thus  2,136  feet  long.  In  addition  to  the 
load  of  lo  inches  to  each  mattress  as  above  reported,  about  100  cubic  yards  of  stone 
were  deposited  on  the  middle 20  feet  of  the  jetty,  on  most  of  the  mattresses;  the  dis- 
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tribatiou  was,  however,  so  reflated  as  to  briDff  the  Jetty  to  as  even  a  cresty  90  feet 
wide,  as  the  qaantity  of  stODO  wonld  allow.  This  portion  of  the  North  Jetty  is  now 
nearly  np  to  low  water  throughout  its  length.  This  work  wa«  coniplet<ed  early  in 
Jane,  and  the  plant  was  next  shifted  to  the  South  Jetty  at  a  point  13,500  feet  from 
the  old  shore  end.'  Here  stone  was  deposited  over  the  middle  36  feet  of  the  work, 
2.67  cubic  vards  being  placed  on  each  running  foot  of  the  Jetty.  The  structure  at 
this  point  is  nearly  up  to  low- water  level,  and  is  exposed  to  breakers  a  great  part  of 
the  time.  The  stone  is  deposited  to  strengthen  and  preserve  the  work  already  done 
here. 

Only  207  linear  feet  were  completed  at  the  end  of  the  fiscal  year. 

It  extends  from  13,500  feet  to  13,707  feet  from  the  old  shore  end. 

This  work  was  so  difficult  that  the  contractor  was  allowed,  at  his  request,  to  work 
simultaneously  at  a  point  known  as  the  **dcep  pocket." 

Here  the  jetty  was  low,  duo  to  tho  original  depth  of  water  in  which  it  had  been 
constructed,  and  tho  object  to  bo  attained  was  to  raise  its  crest  more  nearly  to  the 
general  level  of  the  outer  part  of  tho  Jetty.  The  work  consists  of  depositing  stone 
along  the  middle  30  feet,  4.5  cubic  yards  beins  put  on  each  running  foot.  At  the  end 
of  the  year  GOl  linear  feet  had  been  completed,  extending  fix>m  a  point  7,206  feet  from 
the  old  shore  end  to  a  point  7,807  feet  from  tho  same. 

On  Jnno  30,  1887,  the  length  of  tho  foundation  of  the  South  Jetty  was,  as  previously 
reported,  1G,440  feet,  that  of  the  North  Jetty  foundation  beine  14,327  feet.  Neither 
Jetty  has  been  lengthened  during  the  fiscal  year.  The  sea  end  of  the  South  Jettv  is 
2,250  feet  iuside  the  outer  18-foot  curve,  and  the  sea  end  of  the  North  Jetty  925  feet 
from  the  same,  both  distances  being  measured  along  the  prolongation  of  the  axes  of 
the  two  jetties. 

On  the  night  of  August  31,  1886,  Charleston  was  visited  by  a  severe  earthquake, 
and  for  a  time  it  was  thought  that  the  Jetties  might  have  been  damaged,  channels 
changed,  and  our  reference  points  and  stations  moved.  The  Coast  Survey  made  an 
examination  which  showed  that  tho  outer  channels  were  practically  unchanged,  and 
a  rctriangulation  which  we  made  as  soon  as  pHOssible  showed  that  our  stations  were 
not  moved  relatively.  No  eflTect  upon  the  Jetties  has  been  discovered  by  careful  ex- 
amination. The  building  known  as  the  old  United  States  court-house,  in  which  my 
offices  were  situated,  was  destroyed^  and  other  offices  were  rented ;  all  Government 
property  was  saved,  with  but  little  injury. 

The  annual  survey  of  the  harbor  has  covered  a  much  greater  area  than  is  usual, 
and  has  been  carefully  executed  at  slight  cost,  as  almost  every  time  that  I  had  a 
boat's  crew  to  inspect  tho  work  I  have  secured  soundings.  The  ground  covered  ex- 
tends inward  to  the  entrance  of  the  Beach  Channel,  and  to  the  north  and  south  of 
the  two  jetties  about  half  a  mile.  About  8,200  soundings  were  taken.  Portions  of 
tho  shores  of  Morris  and  Sullivan's  islands  have  been  surveyed.  The  Jetties  were 
examined  by  running  a  number  of  lines  of  soundings  as  nearly  as  possible  along  their 
axes,  and  from  them  the  usual  profiles  have  been  coustruoted.  To  determine  these 
profiles  3,000  soundings  have  been  taken.  Strong  currents  now  set  across  the  Jetties, 
and  they  are  so  high  that  it  is  in  many  places  difficult  and  dangerous  to  get  over  them 
oven  in  a  row-boat.  This  makes  their  examination  by  souncungs  more- troublesome 
and  uncertain  each  year.  The  high-water  line  of  Mount  Pleasant  has  been  carefully 
surveyed,  and  also  the  shores  of  Hog  Island  Channel,  at  its  western  entrance.  Hog 
Island  Channel  has  been  sounded  from  this  entrance  nearly  to  the  Mount  Pleasant 
Wharf.    About  1,100  soundings  were  taken  for  this  purpose. 

CONDITION  OF  THE  NORTH  JETTY. 

There  is  no  marked  change  during  the  past  twelve  months,  except  where  new  work 
has  been  done.  In  places  the  Jetty  shows. higher,  and  in  others  lower  than  on  the 
profile  submitted  in  Judo,  1886,  but  not  more  so  than  is  easily  accounted  for  by  tho 
extreme  difficulty  in  keeping  accurately  on  the  center  in  taking  the  souncungs. 
Where  new  work  has  been  done  the  crest  is  nearly  up  to  low- water  level. 

CONDITION  OF  THE  SOUTH  JETTY. 

The  examination  of  this  Jetty  was  postponed  till  the  end  of  the  fiscal  year,  as  dur^ 
ing  June  work  was  in  progress  at  two  points.  After  tho  end  of  the  fiscal  year  windy 
weather  prevented  getting  soundiogs,  but  not  the  continuation  of  the  work,  so  that 
the  profile  shows  some  work  done  in  the  first  two  weeks  of  July. 

Tlioro  has  generally  been  no  marked  change  during  the  past  twelve  months  except 
where  now  work  has  been  done.  In  places  the  Jetty  shows  higher  and  in  others  lower 
llian  on  tho  profile  submitted  in  Juno,  1886,  but  not  more  so  than  is  easily  accoonted 
for  by  \  lie  extroino  difficulty  in  keeping  accurately  on  the  center  in  taking  the  soimd- 
iugs. 

At  tho  hhore  eud  of  the  Jetty  a  piece  about  50  feet  long  seems  to  hare  gone  out. 
This  is  almost  exactly  at  the  point  where  the  Jetty  bottom  rises  above  the  low-^ 
line  on  the  beach. 
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For  50  to  75  feet  inside  of  this  the  jetty  shows  some  settlement.  Inspection  shows 
that  at  least  half  of  the  stone  has  heen  washed  off  the  jetty  to  the  northward.  It  lies 
on  the  beaoh,  part  of  it  being  folly  15  feet  firom  the  edge  of  the  mattress.  This  part 
of  the  jetty  shonld  receive  more  stone  before  lonfl;.  Tho  additional  apron  put  in  to  the 
Bonth  of  the  Sonth  Jetty,  where  it  crosses  the  oeep  pocket,  had  been  in  place  such  a 
short  time  at  the  end  of  tho  fiscal  year  that  it  is  not  possible  to  say  whether  it  has 
stopped  the  cntting  near  the  jetty  or  not.  This  action  was  comparatiyely  slow  be- 
fore the  apron  was  built,  and  at  least  a  year  most  elapse  before  the  fieulnre  to  obtain 
deeper  soundings  south  of  the  jetty  can  be  said  to  indicate  that  the  action  has  really 
been  stopped. 

Where  stone  has  been  deposited  on  the  deep-pocket  portion  of  the  jetty  from  points 
7,2C0  to  8,200  feet  from  ''  a '^  the  crest  is  irresular  as  the  profile  shows,  but  there  is  a 
general  raising  of  the  jetty  of  abont  6  to  10  feet  in  the  former  deepest  part,  and  of  3 
or  4  feet  over  the  remaining  portions  of  the  1,000  feet. 

It  is  anticipated  that  more  work  will  be  done  here  before  the  end  of  the  contract, 
the  object  being  to  fill  np  the  deeper  portions  to  the  general  leyel  and  thus  obtain  a 
more  level  crest. 

At  the  outer  end  between  points  13,500  and  15,000  feet  fh)m  "a"  the  new  work  is 
about  up  to  low- water  level  for  the  inner  200  feet,  and  the  outer  500  feet  shows  the 
ietty  2  or  3  feet  higher  than  last  year.  These  are  the  only  parts  where  the  new  work 
had  been  completed  on  this  portion  of  the  jetty. 

The  extreme  outer  end  of  the  jettv  shows  several  feet  higher  than  it  did  last  year, 
doe  to  being  more  thoroughly  sounded. 

In  comparing  this  year's  profiles  of  the  North  and  South  jetties  it  shonld  be  borne 
in  mind  tnat  this  year  from  6  to  10  lines  have  been  run  alon^  the  axes  of  the  jetties, 
and  the  profile  obtained  from  plotting  all  the  soundings,  while  last  year  a  number  of 
cross-sections  of  the  jetties  were  made,  and  the  profiles  constructed  by  connecting  the 
shoalest  sonndings  on  consecutive  cross-sections.  The  two  are  therefore  comparable 
only  in  a  degree. 

8WA0H  CHAKNKL. 

A  comparison  of  the  surveys  of  188G  and  1887  shows  the  following  changes:  Jim 
Evans  Shoal,  as  defined  by  the  9-foot  curve,  is  somewhat  smaller  in  area,  although 
the  difference  is  not  material  when  tho  soundings,  but  slightly  over  9  feet,  are  con- 
sidered. It  has  moved  seaward,  as  heretofore,  the  crest  having  advanced  about  150 
feet.  It  appears  this  year  subdivided  into  separate  shoals,  the  most  southern  of  which 
is  somewhat  nearer  tno  Sonth  Jetty  than  the  extreme  southern  point  of  this  shoal  last 

J  ear.  Swash  Reef,  as  defined  by  the  9-foot  curvo,  has  not  changed  materially  in  sisse. 
t  has  moved  seawurd  (at  one  point  300  feet),  but  that  portion  near  the  Sonth  Jetty 
has  moved  but  slightly.  Opposite  the  opening,  between  the  jetties,  the  12-foot  curve 
has  moved  seaward,  as  has  also  the  15-foot  curve.  The  18-foot  curve  has  not  moved 
seaward,  although  it  has  changed  its  shape.  The  inner  pocket,  as  defined  by  the  18- 
foot  curve,  has  retired,  but  the  15  and  12  foot  curves  havo  advanced  seaward.  Old 
Swash  Channel,  which  lies  between  Jim  Evans  Shoal  and  Swash  Reef,  and  near  the 
North  Jetty,  shows  generally  a  deeper  channel ;  but  at  the  shoalest  place,  which  is 
near  the  North  Jett^  and  abont  1,000  feet  inside  of  its  outer  end,  no  greater  depth  is 
available.  It  is  senously  obstmctiMl  as  a  navigable  channel  by  two  or  three  lumps  of 
less  than  9  feet,  conspicuously  by  one  near  thesea-buoy.  The  dredged  cut  had  disap- 
peared last  year  as  a  cut,  but  greater  depths  still  obtain  where  dredging  was  done 
than  was  shown  bv  previous  surveys.  Tho  area  of  shoal  water  between  the  jetties, 
defined  by  the  12-K>ot  cnrve,  has  not  materially  changed.  A  general  movement  sea- 
ward of  all  material  between  the  jetties,  both  inside  and  outside  of  Old  Swash  Channel, 
is  indicated  by  this  curve. 

A  comparison  of  the  surveys  of  1887  and  18H4  shows  the  following  changes :  The  area 
covered  this  year  north  of  the  North  Jetty  has  not  materially  changed.  South  of  the 
outer  portion  of  the  South  Jetty  the  deep  water  (12  feet  or  over)  near  the  jett^  has  ad- 
vanced considerably  seaward,  so  that  there  is  now  only  750  feet  between  the  inner  and 
outer  12-foot  curves,  near  the  outer  end  of  the  jetty.  Between  these  curves  there  is. 
however,  very  shoal  water  to  be  crossed,  and  no  immediate  probability  of  a  channel 
breaking  through  here  is  indicated.  Almost  parallel  with  this  pocket  there  is  another 
a  little  further  to  the  south.  This  showed  also  on  tho  map  of  1&S4  it  has  narrowed 
and  moved  southward.  Its  inner  12-foot  curve  has  also  drawn  back  toward  Morris 
Island.  In  1884  there  was  but  400  feet  between  the  inner  and  outer  12-foot  curves  of 
this  pocket ;  this  year  there  is  more,  but  there  is  a  narrow  channel  of  nearly  12  feet 
through  at  this  point.  The  shoal  of  less  than  9  feet  to  tlio  north  of  this  last  pocket 
has  separated  into  several  lumps,  the  aggregate  area  of  which,  as  defined  by  the 
9-foot  curvo,  does  not  equal  that  of  1884.  South  of  this  pocket  the  9-foot  shoal  is 
greater,  and  it  has  moved  southwest.  The  outer  curves  to  iho  south  of  tho  Sooth 
Jetty  have  moved  seaward,  tho  12-foot  but  slightly  as  a  whole.  In  front  of  the  jetties 
the  12-foot  cnrve  has  advanced  seaward  400  to  500  feet  between  1884  and  1887,  while 
the  15  and  Id  foot  curves  show  much  less  change.    The  deep  pocket  just  east  of  the 
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Main  Ship  Channel  and  south  of  the  South  Jetty,  as  defined  by  the  18-foot  curve,  hai 
been  reduced  in  area.  The  depths  near  the  Jetty  have  increased,  due  to  OTerpour  al 
ebb  tide.  To  pre^vent  consequent  settlement  the  additional  apron  reported  as  laid 
this  year  has  been  put  in. 

DRUNKBX  DICK  SHOAL. 

The  western  end  of  this  shoal  has  approached  the  Bowman  Jetty,  and  the  deptL  of 
water  is  less  there  than  in  1884.  South  of  Sullivan's  Island  the  area  of  the  shoal  has 
diminished,  and  a  deep  pocket  (12  feet  and  over)  has  made  down  towards  the  North 
Jetty.  The  average  depth  upon  the  shoal  does  not  seem  to  have  ohansed  materially. 
The  area  between  this  shoal  and  Jim  Evans  has  generally  increased  in  depth,  and 
that  of  Jim  Evans  within  12-foot  curves  has  not  ^^reatlv  chaneed  between  1884  and 
1887.  This  last  shoal,  however,  has  advanced  bodily  500  to  6w  feet  to  the  southeast 
daring  the  last  three  years. 

PUMPKIN  HILL  AMD  SOUTH  CHANNBLB. 

No  surveys  of  these  channels  have  been  made. 

BEACH  CHANNEL. 

The  advance  of  Drunken  Dick  Shoal  has  practically  closed  the  entrance  of  this 
channel  near  the  Bowman  Jetty.  Near  the  North  Jetty  it  has  changed  but  slightlv. 
For  two-thirds  of  the  way  from  the  Bowman  Jetty  to  the  North  Jetty  it  has  generally 
narrowed  and  shoaled. 

SULLIVAN'S  ISLAND. 

The  hiffh-water  line  near  the  North  Jetty  and  for  2,000  feet  to  the  east  hse  not  ma- 
ted ally  onanged.  Between  the  North  Jetty  and  the  Bowman  Jetty  the  shore  has  made 
a  little  west  of  Jetty  B,  as  much  as  120  feet.  Just  east  of  the  Bowman  Jetty  It  has 
not  changed,  but  west  of  it  it  has  out  away  about  200  feet.  The  general  slope  of  the 
beach  has  chanfl;ed  but  little.  The  Palmetto  foundation  of  the  Bowman  Jetty,  locidly 
known  as  the  Lon^  Grillage,  has  been  exposed  by  the  cuttiuflf  on  its  western  side. 
Jetty  B  is  now  entirely  covered  with  sand,  and  but  little  of  Jetty  A  shows  for  the 
same  reason. 

MOBRIS  ISLAND. 

From  900  feet  north  of  the  South  Jetty  to  the  head  of  the  island  the  high- water  line 
has  moved  westward  330  feet  since  1884.  At  the  head  of  the  island  it  has  moved  south 
250  feet  in  the  same  time.  At  the  South  Jetty  the  change  is  very  slight,  but  2,000  feet 
further  south  the  cutting  away  amounts  to  180  feet.  At  the  last  point  the  island  is 
narrower  than  formerly,  dne  to  the  presence  of  a  creek,  which  has  not  moved.  Geu- 
orally  the  island  has  moved  as  a  whole ;  the  sand  forming  the  spit  gradually  covers 
the  marsh  to  the  rear,  while  the  latter  reappears  on  the  front  beach  as  the  action  con- 
tinues. The  slope  of  the  beach  has  not  changed  materiidly  except  near  the  head, 
where  it  is  steeper  than  in  1884. 

The  comparisons  for  Beach  Channel,  Sullivan's  Island,  Morris  Island,  and  Drunken 
Dick  Shoal  are  with  the  survey  of  1884,  since  which  date  no  survey  of  these  localities 
had  been  made  until  this  year. 

HOG  ISLAND  CHANNEL. 

The  scrvev  of  1887,  compared  with  that  of  1884,  shows  that  the  southwest  point  of 
Hog  Island  nas  cut  away  about  100  feet,  and  to  the  eastward  of  the  point  the  cutting 
amounts  to  as  much  as  150  feet.  The  12  and  18  foot  curves  have  drawn  back,  show- 
ing a  fl^radual  widening  of  the  entrance  to  the  channel.  Opposite  Shem  Creek  the 
channel  is  not  so  deep  by  about  a  foot  as  was  shown  in  1885,  but  there  is  a  through 
channel  12  feet  deep.    No  examination  of  the  outer  part  of  this  channel  has  been  made. 

MOUNT  PLEASANT  SHORE. 

The  spur  Jetties  built  in  1884  are  in  fair  condition.  Some  stone  has  been  thrown 
oil  from  the  crests,  but  not  in  sufficient  quantity  to  injure  their  efficiency.  The  high- 
water  line  has  been  carefully  surveyed,  and  a  comparison  with  the  survey  of  lodl 
shows  that  near  Shem  Creek  it  has  made  30  to  40  feet.  Thence  to  the  wharf  of  the 
Mount  Pleasant  and  Sullivan's  Island  Ferry  Company  it  has  cut  generally,  although 
this  action  is  checked  by  the  existing  private  breakwaters,  so  that  it  only  appears 
near  the  wharf,  where  it  is  70  feet.  East  of  the  wharf  the  high  water  lino  has  ad- 
vanced in  some  places  and  receded  in  others.  Generally,  however,  filling  is  indicated. 
This  is  not  entirely  due  to  the  jstties,  as  the  most  notable  advance  occurs  about  800 
feet  oast  of  the  wnarf,  and  this  is  not  presumably  within  their  influence.  No  accurate 
surveys  of  the  bluff  line  oxist,  but  the  indications  are  that  this  gradually  recedes,  due 
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to  tbe  washing  away  of  its  foot  by  the  waves.    No  accarate  surveys  of  the  high-water 
line  5f  the  Mouut  Pleasant  shore 'have  been  made  between  1881  and  1887. 

Mr.  James  P.  Allen,  assistant  engineer,  has  rendered  most  valuable  and  efficient 
service  since  the  appropriation  of  1&56  made  it  possible  to  resume  work. 
Very  respectfully,  your  obetlient  servant, 

Frederic  V.  Abbot, 
First  Lieutenant  cf  Engineers, 

Col.   Q.   A.   GiLLMORK, 

drpe  of  Engineers f  U,  S,A, 


COMMERCIAL  STATISTICS. 

ArrieaU  and  elearancee  of  vessels,  and  commerce  at  Charleston,  8»  C,  firom  January  1, 

1875,  10  December  31,  1886. 

ARRIVED. 


»m                .          • 

Foreign  i>orts. 

HPaAaI 

Tev. 

VKNWSWUe. 

American  veesels. 

Foreign  vosaels. 

AVMU. 

i 

Ko. 

Tons. 

Crew. 

Ko. 

38 
44 
82 
44 
39 
38 
34 
35 
26 
21 
15 
20 

Tone. 

Crew. 

No. 

196 
224 
236 
820 
246 
191 
257 
200 
239 
214 
187 
182 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

I 

:1875 

1876 

I  1877 

1878 

1879 

1888 

1881 

1882 

1883 

1884 

1885 

1886* 

604 

471 
400 
806 
883 
441 
412 
410 
845 
425 
875 
901 

882,018 
340,439 
824,919 
322,527 
826,681 
888,026 
890,732 
384,680 
277,538 
804,382 
268,477 
650,200 

11,949 

10.113 

9,885 

9.623 

10,027 

10,641 

10,877 

9.446 

7,629 

9,822 

0,637 

13,144 

11.898 

13,972 

19,935 

12, 905 

12,412 

9,430 

4.807 

3,002 

3,910 

2,344 

3,714 

826 
335 
308 
455 
319 
327 
272. 
224 
157 
145 
97 
131 

88,879 
101, 272 
105,480 
163,868 
121,  503 
110,771 
121,077 
105, 647 
113,768 
134,076 
106,233 
114,607 

2,404 
2,768 
2,851 
8.967 
3,292 
2.595 
3,073 
2,648 
2,958 
3,269 
2,586 
2,644 

740 
739 
668 
772 
668 
670 
703 
645 
610 
690 
577 
1,103 

484.041 
453,609 
444, 371 
505.830 
460. 689 
511,209 
530, 239 
495, 144 
394, 308 
442,368 
877,054 
668,403 

14,379 
13,216 
13,044 
14,045 
13,638 
13,563 
13,722 
12,318 
10,744 
13,236 
12,320 

CLEARED. 


1875..... 

1876...., 

18n.... 

1878...., 

1879...., 

1880...., 

1881...., 

1882...., 

1883..... 

1884 

1885 

■WWr    •  •  m  « 




401 
481 
885 

206 
287 
296 
268 
147 
98 

sia 

191 


828,206 
278,744 
234,429 
172.968 
188,212 
190,733 
187.560 
113,699 

48,714 
116.020 

09,658 
643,250 


10,880 
0,095 
7,719 
5.801 
6,268 
6,848 
^042 
8.600 
2,018 
4,655 
6,047 


57 
60 
85 
45 
84 
45 
82 
40 
27 
81 
24 
25 


24,679 

23,506 

22,767 

24,397 

11,282 

23,210 

9,239 

7,375 

4,560 

7,845 

^217 

5,460 


555 
546 
423 
479 
292 
481 
255 
273 
181 
217 
164 
165 


211 
230 
250 
898 
278 
246 
278 
263 
299 
276 
204 
201 


94,595 
103,276 
108,446 
140,016 
149, 052 
155,768 
153,796 
158,250 
154,653 
161,588 
119,602 
126,943 


2.627 
2,812 
2,910 
8,601 
8,643 
8.875 
3,464 
8,584 
8.815 
8.727 
2,836 
2.875 


720 
721 
620 
600 
599 
687 
578 
450 
424 
510 
419 
1,116 


447.540 
405,618 
865.662 
847.360 
848,546 
869,711 
850,604 
879. 824 
207,927 
285.453 
224,467 
675^671 


13,912 

12,453 

11.052 

14.045 

10.208 

10,204 

9,661 

7,646 

6,014 

8,499 

8,047 


*  Inelndes  veuels  which  are  not  required  to  enter  at  costom-hoaae. 

COMMERCE. 


Year. 

Yalne  of 
exports. 

Yalne  of 
imi>orts. 

Duties  col- 
lected. 

1875 

$19, 655. 966 
18,088,152 
16.917,492 
21,167,575 
18, 693, 126 
24,939,259 
21.927.289 
19.907.009 
20.144.865 
20,833,424 
15,157.889 
17,410,000 

$680,843 
455. 662 
161,237 
184,127 
127.981 
248.158 
723,049 
459,970 
467,648 
503,604 
688,101 
686^000 

180,656.00 

1876 

89. 168. 00 

1877 

46,848.00 

1878 

86, 990. 00 

1870 

24. 070. 00 

1880 

46. 453. 98 

1881 

09. 066. 23 

1883 

45, 263. 33 

1888 

48, 760. 69 

1884 

86, 624. 76 

1886 

82,741.68 

1886 

24,876.00 

8872  KNa  87- 
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Principal  articles  of  direct  foreign  import  and  export  passing  through  (he  cMtotn-ho 
Charleston^  8,  C^from  1st  of  January,  1885,  to  31«t  December,  1886. 

IMPORTS. 


Articles. 


Sulphur toos. 

Potash pounds. 

KAiuite tons. 

Other  feitilizers do.. 

Soda  nitrate pounds. 

Fruit 


Free  of  duty. 


Quantity. 

11,275 

2. 457, 000 

10,336 

7,623 

703,404 


MaltUquor 

Cotton  ties pounds. 

Cement barrels. 

Coffee pounds. 

Sundries 


Dutiable. 
Total.... 


1,900,000 

5,eoo 

6,020 


Vdtxu. 
$220,000 
30,000 
92,000 
78,000 
10,  OUO 
00.000 

jOts.OOJ 


11.000 

27,000 

8,000 

500 

33,500 


80,000 


688,000 


1886. 


Quantity. 

12,000 

4, 747, 000 

15.500 

6,000 

513,000 


2,139,000 

13,800 

1,207,000 


Ya 
I 


EXPORTS. 


Cotton............. 

Fertilizers 

Bosin 

Turpentine 

Cottonseed 

Cotton-seed  oil 

Lumber,  timber,  staves 


...bales.. 

tons.. 

.barrels., 
.fi^llons.. 
.poundr.. 
.gallons.. 


Total. 


276,290 
13,146 

176,305 
1, 680, 373 

630,310 
83,101 


14,070.800 

01,582 

349,000 

541,000 

7,000 

40,000 

58,618 


336,376 

6,800 

*  151,568 

1,656.716 

662,713 

105,668 


16,158,000 


1«. 


17. 


N2. 


Thso.  D.  Jkrvbt, 
ColUi 


IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 

The  work  of  improving  Wappoo  Cut,  Soutli  Carolina,  with  funds 
plied  by  the  General  Gtovernment,  was  begun  in  November,  1882. 

The  appropriations,  four  in  number,  thus  far  made  for  it  by  Cong 
aggregate  $28,000. 

Wappoo  Cut  is  a  narrow,  tortuous,  tidal  stream,  separating  J 
Island  from  the  mainland  and  connecting  Stono  and  Ashley  ri 
An  examination  of  the  creek  was  made  under  my  direction  some  ; 
ago,  the  report  of  which,  with  project  of  improvement,  forms  part  o1 
pendix  J  4,  Annual  Beport  of  the  Chief  of  Engineers  for  1881,  a 
printed  as  House  Ex.  Doc  No.  19,  Forty -sixth  Congress,  third  se« 

The  project  of  improvement  contemplates  the  establishment 
Btraighter  channel  of  6  feet  depth  and  90  feet  width  at  mean  low  w 
and  comprises  the  following  details  of  work : 

(1)  Dredging  on  the  bar  at  the  entrance  into  Ashley  River ; 

(2)  A  solid  cut  through  the  marsh  at  the  end  of  the  first  eas 
reach,  2 J  miles  from  Ashley  River : 

(3)  Dredging  in  Elliott's  Cut  and  the  reach  leading  to  it,  and  o 
bar  at  the  outlet  in  Stono  River; 
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^4)  Closing  by  a  light  bulkhead  the  three  tidal  streams  that  enter 
tUis  new  route  from  the  north  ; 

(5)  Building  a  jetty  at  the  Ashley  entrance  to  guide  the  flood  tide 
into  Wappoo  Cut ;  and 

(6)  Bnilding  a  jetty  at  the  Stono  entrance  to  guide  the  ebb  tide  into 
the  cut. 

The  aggregate  cost  of  these  works  wa«  estimated  at  $34,000. 

The  delays  in  granting,  and  the  insufficiency  of  amounts  of  appro- 
priations, have  rendered  it  impossible  to  complete  the  improvement  at 
all  points.  The  cuts  already  made  but  left  unfinished  are  partially 
filled  up  from  caving  banks  while  operations  are  suspended. 

From  the  necessity  of  doing  part  of  the  work  over  again,  a  consider- 
able increase  of  the  cost  as  originally  estimated  seems  to  be  unavoid- 
able. 

OPERATIONS  PREVIOUS  TO  JULY  1,  1886. 

Operations  were  first  commenced  in  November,  1882. 

The  bulk  of  the  work  has  consisted  in  dredging.  Elliott's  Cut  was 
improved  through  its  entire  length  of  about  2,000  feet  by  establishing  a 
low-water  depth  of  G  feet  on  an  average  width  of  60  feet.  A  solid  cut 
of  the  same  depth,  average  width  80  feet,  and  800  feet  long,  was  made 
through  the  marsh  of  ''Devil's  Elbow,"  securing  a  straight  and  con- 
Tenient  passage  in  place  of  the  extremely  tortuous  route  through  the 
bend  of  that  name.  A  channel  of  similar  depth  was  dredged  through 
the  shallow  bends  from  Elliott's  Cut  to  the  Marsh  Cut.  Some  dredg- 
ing was  also  done  on  the  bar  at  the  Ashley  Biver  entrance  of  Wappoo 
Cnt  The  material,  consisting  of  sand,  mud,  and  broken  shells,  removed 
by  dredging,  amounted  in  the  aggregate  to  117,000  cubic  yards. 

A  number  of  snags,  stamps,  and  overhanging  trees  were  removed 
and  a  bulkhead  was  built  across  the  mouth  of  Pompey's  Cut,  a  tidal 
branch  entering  Wappoo  Cut  at  the  upper  end  of  Elliott's  Cut,  which 
hadheretofore  carried  sand  and  mud  into  the  channel  of  navigation. 

OPERATIONS  DURINa  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887. 

Although  an  appropriation  of  $5,000  has  been  available,  no  work  was 
done  except  making  a  survey  duriug  the  latter  part  of  the  year. 

The  navigable  channel  improved  by  former  operations  was  found  to 
be  in  tolerably  fair  condition,  and  it  was  deemed  best  to  retain  the  funds 
I&st  appropriated  until  the  shoals  should  again  become  troublesome  to 
iiavigation,  as  the  amount  available  for  work  was  not  considered  to  be 
Bofficient  to  commence  the  construction  of  permanent  works  or  do  more 
than  remove  local  obstructious  that  might  form  in  the  channel. 

CONDITION  AND  EFFEOTS  OF  THE  WORK. 

A  careful  survey  made  in  March,  1887,  has  shown  that  there  was  then 
a  good  channel  with  over  6  feet  at  mean  low  water  throughout  Wappoo 
Cat,  with  the  exception  of  a  small  bar  at  the  mouth  of  Pompey's  Cut, 
over  which,  however,  5^  feet  could  be  carried. 

In  Elliott's  Cut  the  channel  has  retained  its  depth,  but  has  narrowed 
considerably. 

The  work  thus  far  done  has  resulted  in  a  decided  deepening  of  the 
navigable  channel,  which  previous  to  1882  had  only  low- water  depths, 
ranging  from  1  foot  to  4  feet  in  the  shallow  reaches  of  the  westerly 
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BectioD  of  Wappoo  Cut,  where  nearly  all  the  operations  have  been  car- 
ried on.  In  consequence  of  the  continued  narrowing  of  the  improved 
channel  in  these  reaches,  caused  by  caving  banks,  it  is  expected  that 
some  dredging  will  have  to  be  done  very  soon. 

GENERAL  REMARKS. 

Wappoo  Out  is  undoubtedly  of  considerable  commercial  value.  It 
forms  a  portion  of  the  only  inland  route  for  navigation  between  Charles- 
ton Harbor  and  the  country  south  of  it.  I  am  informed  that  during  the 
past  fiscal  year  the  aggregate  tonnage  of  all  kinds  of  vessels  passing 
through  the  cut  was  110,000  tons,  while  the  total  value  of  staple  arti- 
cles of  commerce,  consisting  of  phosphate  rock,  fertilizers,  cotton,  rice, 
vegetables,  and  lumber,  was  estimated  at  $980,000. 

No  commercial  statistics  for  the  year  1882,  when  the  improvement 
was  commenced,  are  obtainable,  nor  can  I  state  whether  the  work  thus 
far  done  by  the  Government  has  had  any  effect  upon  the  rates  of  freight 
and  insurance. 

It  is  conceded  that  the  work  performed  by  straightening  and  deepen- 
ing the  route  has-  resulted  in  materially  improving  the  navigation  of 
Wappoo  Cut.  Steamboats  passing  through  can  now  make  their  trips 
with  regularity  and  much  greater  convenience. 

The  cut  is  still  lacking  in  depth  at  some  parts,  and  the  width  of  90 
feet,  which  the  channel  is  contemplated  to  have  under  the  existing  pro- 
ject, has  not  yet  been  established.  I  have  no  doubt  that  when  these 
dimensions  shall  have  been  secured  by  completing  the  improvement 
the  commerce  and  navigation  through  this  route  will  be  essentially  bene- 
fited and  increased. 

With  the  balance  of  $5,000.37  on  hand  on  July  1, 1887,  it  is  contem- 
plated to  resume  dredging  at  those  portions  of  Wappoo  Cut  where  local 
examinations  may  show  sucli  work  to  be  necessary. 

The  following  appropriations  have  been  made  for  this  improvement : 

By  act  of  CoDgress  approYod  March  3,  1881 |10,000 

By  act  of  Congress  passed  Angnst  2, 1882 10,000 

By  act  of  Congress  approved  Jnly  5, 1884 3,000 

By  act  of  Congress  approved  August  5, 1886 5,000 

Total 28.000 

The  total  expenditures  to  June  30,  1887,  were  122.999.63. 

This  work  is  located  in  the  collection  district  of  Charleston,  8.  C.  Charleston  is 
the  nearest  port  of  entry.    Amount  of  duties  on  imports  collected  in  1886,  $24, 876. 

Money  statement 

July  1, 1886,amount  available $31.60 

Amount  appropriated  by  act  approved  August  6, 1886 5,000.00 

5, 031. 60 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1886 $31.23 

Jnly  1, 1887, amount  available 5,000.37 

'  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eiraing  June  30, 1889  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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N3. 
IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 

A  sam  of  $5,«500  has  thus  far  been  prov  ided  by  Congress,  in  foor 
difierent  appropriations,  for  improving  Ashley  River,  South  Carolina. 

The  first  .appropriation,  of  $1,000,  was  made  by  act  approved  June 
U,  1880. 

Ashley  Biver  was  examined  and  partially  surveyed  under  my  direc- 
tion, under  a  provision  of  the  act  of  March  3, 1872.  My  report,  with 
project  of  improvement,  is  printed  as  Appendix  S  8  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1873. 

The  plan  of  improvement  recommended  comprised  : 

(1)  The  removal  of  a  shoal  or  bar  at  a  place  known  as  Accabee,  be- 
tween 7  and  8  miles  above  Charleston  City,  where  only  9  feet  of  water 
at  mean  low  tide  was  found  in  1873,  while  the  channel  of  approach  to 
it  from  below  was  only  about  40  feet  in  width  between  the  10-foot 
curves. 

(2)  The  removal  of  a  shoal  at  a  point  below  the  Wando  Phosphate 
Works,  about  2  miles  above  Accabee,  where  only  6  feet  of  water  was 
found  at  low  tide. 

It  was  proposed  to  lower  these  shoals  by  dredging  to  a  low- water 
depth  of  from  10  to  11  feet. 

The  mean  rise  and  fall  of  tides  in  Ashley  Biver  is  about  5  feet. 

The  cost  of  the  work  was  estimated  at  $5,000. 

No  work  was  done  during  the  past  fiscal  year. 

With  the  approval  of  the  Department,  the  sum  of  $1,000,  appropri- 
ated by  act  approved  August  5, 1886,  is  held  for  the  present,  to  be  ex- 
pended when  necessary  in  dredging  on  one  or  both  of  the  shoals  where 
work  has  been  done,  should  the  cuts  fill  in,  or  at  any  other  point  on 
the  river  which  may  shoal  to  a  low-water  depth  of  less  than  10  or  11 
feet 

In  February,  1882,  and  in  April  and  May,  1886,  two  shoals  with  de- 
ficient depths  of  water  over  them  were  dredged  to  low-water  depths  of 
from  10  to  11  feet,  on  widths  varying  from  100  to  over  200  feet ;  the 
improved  channels  connecting  with  the  low-water  curves  of  corre- 
sponding depth  at  their  ends.  One  shoal  is  situated  at  Accabee,  about 
i  miles  above  the  city  of  Charleston  ;  the  other  about  2  miles  further 
np  the  river,  near  the  Wando  Phosphate  Works. 

The  material  removed  consisted  of  sand  and  mud,  and  amounted  in 
the  aggregate  to  22,124  cubic  yards. 

At  the  end  of  the  preceding  fiscal  year  the  improved  reaches  were  in 
satisfactory  condition,  and  they  have  so  continued  during  the  year  just 
closed. 

The  appropriations  made  to  date  exceed  the  estimated  cost  of  the  im- 
provement by  $500,  but  the  expenses  thus  far  incurred  are  less  than 
the  estimate.  Although  the  improvements  have  been  satisfactorily 
maintained,  it  is  probable  that  an  enlarged  project  may  eventually  be 
required  to  render  them  practically  permanent  by  providing  suitable 
works  of  contraction  to  concentrate  the  currents  over  the  shoals.  There 
exists,  however,  at  present  no  necessity  for  recommending  the  adoption 
of  such  a  revised  project. 

REMARKS  ON  THE   COMMERCE  OF  ASHLEY  RIVER. 

The  traffic  of  Ashley  River  consists  chiefly  in  the  transportation  of 
phosphate  rock  mined  in  the  vicinity  of  the  upper  reaches  of  the  river. 
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As  far  as  known,  this  indastry  began  in  1868 ;  a  cargo  of  100  tons  of 
rock,  shipped  on  April  14  of  that  year,  is  considered  to  be  the  first  ever 
sent  down  the  river. 

I  have  been  unable  to  obtain  commercial  statistics  of  the  river  for 
1882,  in  which  year  the  first  work  of  improvement  was  done.  Accord- 
ing to  information  believed  to  be  trustworthy,  the  commerce  passing 
over  Ashley  Kiver  in  the  fiscal  year  ending  June  30,  1887,  was  as  fol- 
lows: 

150,000  tons  of  phosphate  rock |675,000 

30,000  toDH  of  salpbur,  kainit  potash,  and  other  fertiliziDg  material 750, 000 

Total  value 1,425,000 

During  the  same  period  the  tonnage  of  steamers,  tugs,  sailing  vessels, 
and  other  craft  using  the  river  was  1275,000  tons. 

Kates  of  freight  on  the  river  are  admitted  to  have  been  lowered,  due 
to  the  dredging  done  by  the  Government.  Vessels  of  greater  tonnage, 
capacity,  and  draught  can  now  pass  over  the  shoals  that  formerly  ob- 
structed navigation.  The  proportion  of  reduction  of  rates  has  not  been 
stated. 

Regarding  the  prospective  advantages  to  commerce  that  may  ensue 
by  the  completion  of  the  improvement,  I  would  say  that  the  work  as 
contemplated  by  the  existing  project  is  nearly  completed.  The  chan- 
nels heretofore  dredged  require  enlargement  at  some  places,  and,  as  I 
have  already  stated,  a  revised  project  may  have  to  be  prepared  at  some 
future  time  with  a  view  of  rendering  the  improvement  permanent. 

Judging  from  results  obtained,  the  final  completion  of  the  project 
should  piove  beneficial  to  commerce.  Since  the  river  has  been  im- 
proved vessels  of  as  much  as  800  and  1,000  tons,  drawing  15^  feet  of 
water,  have  been  employed,  while  previously  vessels  of  from  400  to  500 
tons  and  12^  feet  draught  represented  the  limit  of  safe  navigation.  It 
may  be  claimed  that  Ashley  River^  in  its  present  condition,  can  be  re- 
garded as  a  locality  where  the  improvement  secured  is  exceptionally 
large  in  proportion  to  the  expenses  incurred  for  it,  but  the  improvement 
is  local  in  a  conspicuous  degree. 

This  work  is  looated  in  the  collection  district  of  Charlestoiii  8.  C.    Charleston  ia 
the  nearest  port  of  entry.    Amount  of  duties  collected  in  1886,  $24,876. 

Since  the  plan  of  improvement  was  adopted  the  following  appropria- 
tions have  been  made: 

By  act  of  Congress  approved  June  14, 1880 91,000 

By  act  of  Congress  approved  Mar.    3,1881 1,500 

By  act  of  Congress  approved  July    5,1884 2,000 

By  act  of  Congress  approved  Aug.   5,  1886 1,000 

Total 6,600 

The  total  expenditures  to  June  30,  1887,  were  $4,468.46. 

Money  statement. 

July  1, 1886,  amount  available $42.74 

Amount  appropriated  by  act  approved  August  5,  1886 1, 000.  TO 

1,042.74 
July  1, 1887,  amount  expended  during  fiscal  year,  ezolTiaive  of  liabilities 
outstanding  July  1, 1886 11.20 

July  1, 1887,  amount  available 1,031.64 
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N4. 
IMPROVEMENT  OF  EDI8T0  RIVER.  SOUTH  CAROLINA. 

Three  appropriatioDS,  aggregating  $16,000,  have  thus  far  been  made 
by  Congress  for  improving  Edisto  River,  Soath  Carolina. 

The  Edisto  is  one  of  the  principal  rivers  of  South  Carolina.  It  is 
formed  by  the  junction  of  the  North  and  South  Forks,  which  unite  in 
the  southern  part  of  Orangeburg  County.  The  South  Fork,  commonly 
known  as  the  South  Edisto,  is  the  main  river.  It  empties  into  the  ocean 
near  St.  Helena  Sound. 

Edisto  River  was  examined  under  my  direction  with  a  view  to  its  im- 
provement in  September  and  October,  1880.  My  report,  dated  Decem- 
ber 31, 1880,  with  project  of  improvement,  is  printed  as  Appendix  J  15 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  and  also  as 
part  of  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 

U  is  contemplated  to  improve  the  river  from  Guingard's  Landing,  in 
Aiken  County,  to  the  mouth,  a  total  length  of  260  miles,  so  as  to  estab- 
lish a  safe  navigation  at  all  seasons  of  the  year  for  light-draught  steam- 
boats from  the  sea  to  the  junction  of  North  and  South  Forks,  near  the 
crossing  of  the  South  Carolina  Railroad,  183  miles  from  the  mouth,  and 
thence  to  Guingard's  Landing  for  rafts  and  flat-boats. 

It  is  not  deemed  advisable  to  attempt  an  improvement  of  the  reaches 
higher  up,  which  are  excessively  encumbered  with  logs  and  shoals. 

The  obstructions  to  navigation  consist  of  numerous  bends,  logs,  snags, 
overhanging  trees,  and  piles,  and  also  of  shoals  composed  generally  of 
sand,  but  in  some  places  of  hard  clay. 

The  project  of  improvement  comprises  the  following  details  of  work : 

(1)  Enlargement  and  clearing  of  all  the  new  channels  now  in  process 
of  formation. 

(2)  Forming  new  channels  across  necks  of  bends  where  needed. 

(3)  Shutting  off  lateral  arms  which  now  weaken  the  stream. 

(4)  Removal  of  logs,  snags,  and  pile  obstructions. 

(5)  Removal  of  shoals  of  sand  and  clay  in  one  case  by  building  a  de- 
flecting jetty. 

The  total  cost  of  the  project  was  estimated  at  $33,385. 
There  exists  no  reason  at  present  for  exceeding  this  estimate. 

OPEEATIONS  PREVIOUS  TO  JULV    1,  1886. 

Operations  on  Edisto  River,  which  have  been  carried  on  at  intervals, 
partly  by  the  United  States  snag-boat  Tocooa  and  partly  by  hired  labor, 
were  first  commenced  in  March,  1883. 

Pile  obstructions  were  removed  from  near  Willtown,  30  miles  from 
the  mouth  of  the  river,  and  from  the  vicinity  of  the  Charleston  and 
Savannah  Railroad  Bridge  at  Jacksonborough,  Omiles  higher  up ;  also 
fragments  of  the  wreck  of  a  steam  boat  near  Willtown. 

From  the  reaches  of  the  river,  extending  from  its  mouth  to  Kennedy's 
Bridge,  a  distance  by  river  of  130  miles,  11^223  logs,  snags,  and  over- 
hanging trees,  varying  from  12  to  72  inches  in  diameter,  were  removed, 
in  many  cases  requiring  the  use  of  dynamite.  Numerous  outlets  into 
the  swamps,  and  ^  everal  incipient  natural  cut-offs,  known  as  sucks,  were 
closed. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

With  the  appropriation  of  $3,000  made  by  the  act  approved  August 
6;  1886,  operations  were  resumed  on  October  27  and  terminated  on  De- 
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cember  15, 1886.  They  consisted  in  the  removal  from  the  channel  of 
2,966  snags,  12  stamps  and  logs,  479  stamps,  1,208  logs,  324  overhang- 
ing trees,  142  harricanes,  or  trees  or  stamps  with  the  roots  still  on,  sadi 
as  woald  hav»»  blown  or  fallen  into  the  river  from  a  caving  bank,  and 
1  raft  of  sanken  timber.  Five  oatlets  were  dosed,  through  which  water 
escaped  from  the  river  into  the  adjoining  swamps,  and  one  "  sack  "  or 
natural  cut-off  was  cleared  and  opened. 

The  operations  extended  from  McLeod's  Suck,  about  7  miles  above 
Jacksouborough,  to  the  vicinity  of  the  South  Carolina  Railroad  Bridge, 
143  miles  higher  up.  They  were  carried  on  by  means  of  hired  labor, 
as  from  the  nature  of  the  work  no  contract  could  have  been  made  with- 
out allowing  an  excessive  margin  for  contingencies. 

The  river  is  in  good  condition  where  it  has  been  improved. 

No  work  can  be  done  during  the  present  fiscal  year  unless  funds 
should  be  provided  by  Congress  and  made  available  before  the  'close  of 
the  year. 

GENERAL  REMARKS. 

The  principal  business  done  on  Edisto  River  consists  in  the  rafting 
of  timber  and  lumber.  I  am  unable  to  state  the  quantities  shipped  in 
1883  when  the  work  of  improvement  was  begun.  For  the  past  fiscal 
year  it  is  estimated  that  from  40,000,000  to  50,000,000  feet  of  lumber 
and  timber  were  shipped,  besides  large  quantities  of  cross-ties,  naval 
stores,  etc.  The  aggregate  tonnage  of  other  articles  of  commerce 
shipped  in  1883  and  1886,  respectively,  is  reported  to  have  been  as  fol- 
ows :  In  1883, 35,000  tons ;  in  1886, 60,000  tons. 

The  cost  of  shipping  the  products  of  the  saw-mills  on  the  Edisto  is 
said  to  be  now  25  per  cent,  less  than  formerly,  which  saving  is  to  a  great 
extent  credited  to  the  improvements  made  by  Government.  It  is  not 
known  to  me  whether  the  works  have  affected  the  rates  of  freight  of 
the  South  Carolina  Railroad  and  of  the  Charleston  and  Savannah  Rail- 
road, both  of  which  cross  the  Edisto,  and  may  be  considered  as  com- 
peting roads  of  transportation. 

The  prospective  advantages  of  completing  the  improvement  of  the 
river  and  keeping  it  in  good  order  are  of  sufficient  importance  to  make 
it  desirable  that  the  necessary  funds  still  required  under  the  existing 
project  should  be  supi)lied.  It  is  expected  that  large  sections  of  well- 
timbered  country  will  gradually  be  developed  which  until  now  have 
practically  been  inaccessible.  Yellow  pine  has  thus  i'ar  been  the  only 
kind  of  timber  that  could  be  floated  to  market.  When  the  improvement 
is  completed  large  areas,  stocked  with  other  species  of  valuable  timber, 
such  as  cypress,  various  kinds  of  oak,  hickory,  birch,  beech,  and  many 
varieties  of  gum,  will  become  accessible  to  the  axman. 

I  respectfully  repeat  my  recommendation  that  the  necessary  appro- 
priation be  made  to  complete  the  improvement  in  conformity  to  the 
approved  projfH^t.    The  balance  still  required  for  the  i)urpose  is  $17,385. 

This  improvemeDt  is  located  in  the  collection  district  of  Charleston,  S.  C.  Charles- 
ton on  the  north  and  Beaufort  on  the  south  are  the  nearest  ports  of  entry. 

Duties  on  imports  collected  in  1886  at  the  custom-house  of  Charleston,  8.  C.,  |24,876; 
at  Beaufort,  8.  C,  |l,2lf7.58. 

Since  the  present  project  of  improvement  was  adopted  the  following 
appropriations  have  been  made : 

By  act  of  Congress  passed  Anc^usf  2,  1882 $8,000 

By  act  of  Congress  approved  July  5,  1884 5,000 

By  act  of  Congress  approved  August  5.  1886 3,000 

Total 16,000 

The  total  expenditures  to  June  30,  1887,  were  $15,818.85. 
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The  report  of  First  Lieut.  F.  Y.  Abbot,  Corps  of  Engineers,  is  trans- 
mitted herewith. 

Money  statement 

July  1,  1886,  amount  available {280.67 

Amount  appropriated  by  act  approved  August  5,  1^586 3, 000. 00 

3, 280. 67 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $3,105.52 

July  1,  1887,  outstanding  liabilities 6.00 

3,  111.  52 

July  1,  1887,  amount  available 169. 15 


I  Amount  (estimated)  required  for  completion  of  existing  project 17,385.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June, 30, 1889    10, 000. 00 
Submitted  in  jompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


rrport  of  lieutenant  frederic  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston,  8.  C,  June  30,  1887. 

Sib:  I  have  the  honor  to  submit  the  following  report  of  work  done  for  improving 
Edisto  River,  S.  C,  during  the  fiscal  year  ending  June  30, 1887. 

Work  began  ou  October  27,  1886,  and  continued  until  December  15, 1836,  at  which 
time  the  appropriation  was  nearly  exhausted. 

The  character  of  the  work  required  it  to  be  done  by  hjred  labor. 

The  following  obstructions  were  removed:  Snags,  2,966;  stumps  and  logs,  12; 
stamps,  479;  logs,  1,208;  hurricanes,  142;  rafts  of  sunken  timber,  1;  overhanging 
trees,  324.    They  were  distributed  as  follows : 


LooaUty. 


Sooth  Carolioa  Railroad  Bridge  to  Cooner's  Bridge. 

Cooner's  Bridge  to  Fred  Stokee  Laoding  .  

Fred  Stokes  Landing  to  Richardaon's  Bridge  to 

Shingle  Landing.. 

Shingle  Landing  to  Old  River  and  SmokeaSncka. 

Old  Birer  Snck  to  High  House  Landing 

High  House  Landing  to  Rentz's  Ferry 

Renta'fl  Ferry  to  TafT  Rump  Suck 

At  Taff  Ramp  Suck 

Tair  Romp  Suck  to  Campbeirs  Landing 

Campbcirs  Landing  to  Indian  Field  Creek  to  Saw 

HiilLanding 

Near  Saw  Milf  Landing 

Qoackenbuah  Landing  to  Good  Hope  Landing  to 

Solliran's  Ferry  

Iihmael's  Stamps  to  HcLeod's  Sack 


Snags. 


560 
253 

310 
546 
408 
310 
323 
80 


80 


104 
42 


Stomps 
and  logs. 


12 


Stamps. 


70 
20 

74 
66 
40 
78 

6 
60 

7 

18 


11 
7 


Logs. 


165 
112 

138 
175 
140 
137 

88 
107 

28 


2 

46 
21 


Hurri- 
oanea. 


10 
26 

42 

1 

86 
20 


Trees. 


44 

22 

160 
61 

8 
44 


McLeod's  Suck  is  about  6  or  8  miles  above  Jacksonboro,  (}ood  Hope  Landing 
about  40,  Taff  Bump  Suck  about  90,  and  the  South  Carolina  Railroad  Bridge  about 
150.  These  distances  are  mere  approximations,  as  no  accurate  measurement  of  the 
river  length  is  known  to  have  been  made.^ 

Sucks  were  closed  at  the  following  points,  about  3  miles  below  South  Carolina 
Bailroad  Bridge,  Just  below  Cooner's  Bridge,  between  Cooner's  Bridge  and  Fred  Stokes 
Landing,  about  2  miles  below  CampbelPs  Landing,  and  at  McLeod's.  Also  three 
small  outlets  near  Fred  Stokes  Landing. 

Taflf  Rump  Suck  was  opened,  and  a  small  island  known  as  Bark  Island  was  cut 
away. 

I  am  indebted  to  Mr.  J.  D.  Ackerman  of  Cottageville,  S.  C,  for  the  information 
that  about  40,000^000  to  50,000,000  feet  of  lumber  and  timber  were  shipped  down  the 
Edisto  during  this  fiscal  year,  in  addition  to  laCtge  quantities  of  pine  and  oak  wood. 
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qroes-ties,  Daval  stores,  etc.,  and  that  tbo  cost  of  traDsportation  is  25  per  cent,  leai 
thaa  before  the  improvements  were  made. 

Dr.  A.  E.  Williams,  of  the  same  place,  informs  me  that  the  losses  by  breaking  up  of 
rafts  of  timber  are  not  more  than  one-quarter  as  great  as  they  were  before  the  im- 
provements were  begun  on  the  river. 

Very  respectfmly,  your  obedient  servant, 

Fredsric  v.  Abbot, 
Firat  Lieutenant  of  Engineers, 

Col.  Q.  A.  QlLLMORE, 

Cerpa  of  Engineers,  U,  8.  A, 


IMPROVEMENT  OF  SALKAHATCHIE  RIVER,  SOUTH  CAROLINA. 

Three  appropriations  have  beeu  made  by  Congress  for  the  improve- 
ment of  Salkahatchie  Eiver,  Soath  Carolina,  aggregating  $10,000. 

The  river  was  examined  under  my  direction  during  the  latter  part  of 
1880,  and  my  report  of  the  examination,  dated  December  29,  1880,  is 
printed  as  Appendix  J  16,  Annual  Report  of  the  Chief  of  Engineers 
for  1881,  and  as  part  of  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress, 
third  session. 

The  Salkahatchie  Biver,  al»o  named  the  Big  Salkahatchie,  to  dis- 
tinguish it  from  one  of  its  tributaries,  known  as  the  Little  Salka- 
hatchie, rises  in  Aiken  County,  S.  C.  These  two  rivers  unite  about 
80  miles  from  the  Atlantic  seaboard.  About  24  miles  below  the  junc- 
tion the  Salkahatchie  is  spanned  by  the  Charleston  and  Savannah  Bail- 
road  Bridge.  Further  down  the  river  is  known  as  the  Combahee,  which 
discharges  into  St.  Helena  Sound  about  midway  between  the  cities 
of  Charleston  and  Savannah.  The  mean  rise  and  fall  of  tides  in  St. 
Helena  Sound  is  5.9  feet.  At  the  railroad  crossing,  nearly  60  miles  from 
the  river's  mouth,  it  is  2.5  feet,  and  the  tidal  oscillation  reaches  a  point 
about  20  miles  higher  up. 

PROJECT  OP  IMPROVEMENT. 

The  project  contemplates  the  creation  of  a  continuous  and  practica- 
ble channel  for  rafts  and  flat-  boats  in  the  lower  reaches  of  the  river  from 
a  point  5  miles  above  Toby's  Bluff  down  to  Hickory  Hill,  12  miles  below 
the  railroad  bridge  and  46  miles  above  the  river  mouth,  comprising  a 
total  length  of  river  77  miles. 

The  work  would  comprise  the  removal  of  piles  at  Hickory  Hill  and 
the  removal  of  logs  and  of  the  shoals  accumulated  around  them  in  the 
reaches  above  the  bridge. 

Through  Murdock's  and  Weekly  Sand  Drags,  where  the  Salkahatchie 
divides  into  numerous  insignificant  streamlets,  cuttings  must  be  made 
to  form  a  channel  of  sufficient  dimensions  for  rafts  and  flat-boats. 

The  cost  of  this  improvement  is  estimated  at  $18,000.  It  is  believed 
that  the  original  estimate  will  not  be  exceeded. 

OPERATIONS  PREVIOUS  TO  JULY  1,  1880. 

The  lowest  (12-mile)  reach  of  the  river,  from  Hickory  Qill  up  to  the 
Oharleston  and  Sav^annah  Railroad  Bridge,  was  cleared  of  obstructions  by 
the  United  States  snag-boat  Toccoa,  which  removed  from  the  channel  16 
piles  and  106  stumps,  snags,  and  overhanging  trees.    This  was  the  first 
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work  doDe  \^itb  fuDds  fnruisbed  by  Goverament.  It  was  commeaced  in 
Jone,  1883.  Higher  up,  from  the  bridge  to  the  "  Forks,"  a  distance  of  21 
miles,  the  river  was  thorongbly  cleared  of  obstructioDS.  In  the  upper 
reaches,  between  the  Forks  and  Braxton's  Ford, an  aggregate  length  of 
59  miles,  a  large  amount  of  work  was  accomplished  by  removing  ob- 
structions, straightening  the  course  of  the  river,  and  shutting  off  lateral 
chaDnels.  The  snags,  stumps,  logs,  and  overhanging  trees  taken  from 
the  channel  and  banks  aggregated  11,240;  over  1(K)  outlets  were  closed, 
2 shoals  or  islands  were  removed,  26  mud  and  sand  points  were  cutoff, 
and  the  banks  were  trimmed  at  numerous  places. 

Raft  navigation  was  materially  benefited  by  the  work  here  briefly 
described. 

Above  the  railroad  bridge  operations  were  carried  on  by  hired  labor, 
tbe  work  being  of  such  a  miscellaneous  character  as  to  render  it  im- 
practicable to  do  it  by  contract  without  allowing  an  excessive  margin 
for  contingencies.    The  method  adopted  proved  entirely  satisfactory. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

With  the  funds  last  appropriated  operations  were  resumed  on  the 
leaches  extending  from  the  Charleston  and  Savannah  Eailroad  Bridge 
to  a  point  77  miles  above,  in  October,  1886,  and  continued  until  Decem- 
ber 15  of  that  year.  The  stage  of  the  river  during  the  period  indicated 
was  nnusually  favorable  for  work,  which  was  performed,  as  heretofore, 
by  hired  labor.  Six  hundred  overhanging  trees,  logs,  stumps,  snags, 
etc,  were  removed ;  1  dam  was  built,  to  remove  a  local  shoal ;  29  out- 
lets were  closed,  to  prevent  loss  of  water  into  the  swamps ;  1  "  suck  '^ 
was  opened,  providing  thereby  a  better  channel,  while  1  bad  suck  was 
closed;  and  a  projecting  point  was  cut  off. 

BEMARKS    ON    THE    CONDITION    AND    GOMMEROE    OP    SALKAHATGHIE 

RIYER. 

It  is  understood  that  about  forty  years  ago  the  State  of  South  Caro- 
lina appropriated  some  $30,000  for  the  improvement  of  the  Salkahatchie. 
lam  not  aware  of  the  place  according  to  which  tbis  sum,  or  a  part  of 
it,  was  expended ;  but  the  examination  made  under  my  direction  in 
1880  showed  the  river  to  be  for  over  100  miles  unfit  for  navigation  dur- 
ing low  stages  of  the  water,  for  small  rafts  and  the  lightest  kind  of  flat- 
JKMits.    At  several  places  there  was  actually  no  river,  it  being  divided 
into  numerous  insignificant  streamlets.    Of  any  work  that  might  have 
been  done,  nothing  apparently  remained  in  1880  except  the  narrow  and 
shallow  channel  of  *•  Weekly  Sand  Drags."    The  improvements  effected 
since  1883  have  brought  the  river,  in  the  long  reaches  where  work  has 
been  done,  to  a  much  better  condition  than  it  ever  had,  so  far  as  my  in- 
formation goes. 

The  chief  traffic  of  the  Salkahatchie  consists  in  timber  and  rice.  I 
regret  that  I  have  not  been  able  to  obtain  reliable  statistics  concerning 
these  staples  for  any  year  except  1884,  in  which  year  6,800,000  feet  of 
timber  and  200,000  bushels  of  rice  are  reported  to  have  been  shi])ped. 
I  have  l>eeu  informed,  however,  that  a  new  saw  mill  has  lately  been 
built  near  Toby's  Bluff,  and  that  a  new  mill  at  Beaufort,  S.  0.,  is  sup- 
plied with  logs  from  the  Salkahatchie ;  also  that,  owing  to  the  improve- 
ments made  by  Government,  the  river  traffic  has  trebled  compared  with 
the  business  done  in  1883,  while  the  cost  of  transportation  is  now  from 
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33  to  50  per  cent,  less  tban  in  that  year.  Jadging  from  the  favorable 
results  already  obtained,  it  is  apparent  that  the  completion  of  the  pro- 
posed improvement  will  be  followed  by  further  development  of  the 
business  on  the  river.  It  is  estimated  that  over  1,600,000,000  feet  of 
timber  is  standing  within  more  or  less  accessible  distances  from  the  river 
up  to  Niles'  Bridge,  68  miles  above  the  Charleston  ami  Savannah  Rail- 
road Bridge.  When  the  existing  project  shall  have  been  completed, 
the  expense  of  rafting  will  undoubtedly  be  still  further  reduced,  in- 
creased quantities  of  timber  and  other  staples  will  be  transported,  and 
the  community  will  be  benefited  by  the  ensuing  lowering  of  the  price 
of  these  commodities. 

I  would,  therefore,  respectfully  recommend  that  the  funds  be  sup- 
plied for  completing  the  improvement.  The  balance  to  be  still  provid^ 
for  by  appropriations  is  $8,000. 

This  work  is  located  in  the  collection  district  of  Charleston,  8.  C.  Beanfort  is 
the  nearest  port  of  entry.  Duties  on  imports  collected  at  the  custom-house  of  Bean- 
fort,  8.  C,  in  1886,  $1,297.58. 

Since  the  present  project  of  improvement  was  adopted  the  following 
appropriations  have  been  made : 

By  act  of  Congress  passed  August  2, 1882 $5,000 

By  act  of  Congress  approved  July  5,  1884 3,000 

By  act  of  Congress  approved  Angust  5,  1886 2,000 

Total 10,000 

The  total  expenditures  to  June  30,  1887,  were  $9,638.66. 

The  report  of  First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  and  a 
table  of  commercial  statistics  furnished  by  the  collector  of  the  port  of 
Beaufort,  S.  C,  are  transmitted  herewith. 

Money  statement 


July  1, 1886,  amount  available $75. 83 

Amonnt  appropriated  by  act  approved  August  5,  1886 2, 000. 00 

July  1,  1887,  amonnt  expended  during  fiscal  year,  ezclnsive  of 

liabilities  outstanding  July  1, 1886 1,708.49 

July  1,  1887,  ontstanding  liabilities 6.00 


$2, 075. 83 


1, 714. 49 


July  1,  1887,  amonnt  available 361.34 

'  Amonnt  (estimated)  required  for  completion  of  existing  project 8, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 

<     1889 8,000.00 

Submitted  in  compliance  with  requirement's  of  sections  2  of  river  and 

L    harbor  acts  of  1866  and  1867. 


report  of  lieutenant  frederic  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston,  S.  C,  June  30,  1887. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  work  done  for  improving 
Salkahatchie  River,  South  Carolina,  during  the  fiscal  year  ending  June  30,  1887. 

Work  began  on  October  19,  1H86,  and  was  stopped  on  December  15,  1886,  when  the 
funds  were  nearly  exhausted.  The  character  of  the  work  done  necessitated  the  use  of 
hired  labor. 
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The  following  obstmctions  were  removed :  Overbangiug  trees,  239 ;  logs  and  stomps, 
169;  trees  and  tree  tops,  119;  hurricanes,  52;  stnmps,  15 ;  snags,  7;  distributed  as 
follows : 


Locality. 

Orer- 

hanging 
trees. 

Logs  and 
stumps. 

Trees  and 
tree  tops. 

Hurri- 
canes. 

Stamps. 

Snags. 

MUes. 

lire  miles  below  Braxton's  Bridge  to 
Toby's  Bluff 

11 

24 

1 

0 

4 

1 

142 

24 

28 

13 
42 
1 
4 
4 
1 

63 
28 

18 

20 

82 

6 

1 

77 
60 

Toby's  Bloff  to  Dn  Bois  Saod  Drags  ... 
Dt  Bois  Sand  Drags  to  Niles's  Bridge. . 
Fiks*  Bridge  to  Weekley's  Saod  Drags 

1 

4ft 

....... 

8 

¥eekley's  Sand  Dracs  to  "  Rooto  " . . . . 
''Roots^' to  •*  Forks  "^ 

2 

5 
2 

24 

Itoks  to  Benton's  Landing 

BenUm's  Landing  to  Cochran's  Sock. . . 

23 

22 

16 

16 
10 

12 

8 

1 

4 

CMkran's  Sack  to  Charieston  and  Sa* 
naiiAh  Bridge  RAilrosd 

The  water  was  very  sboal  in  the  river  at  the  Du  Bois  Sand  Drags,  at  Weekley's  Sand 
Dngs,  and  at  the  Roots,  due  to  tbe  loss  of  water  from  the  river  proper  into  the  swamps 
OQ  either  side.  To  increase  the  depth,  9  outlets  into  the  swamps  were  closed  Just 
ibove  tbeDu  Bois  Sand  Drags,  19  in  the  vicinity  of  Weekley's  and  the  Boots,  and  1  be- 
bw  the  latter  at  another  f>hoal  place.  A  projecting  point  of  land  at  the  lower  end  of 
tlie  Weekley's  was  cut  away.  MoTeer's  Suck  was  closed  to  prevent  a  threatened  cut- 
off^ and  Cochran's  Suck  was  opened  fully,  as  tbis  was  really  tbe  better  arm  of  tbe 
river.    One  dam  was  built  t^  remove  a  local  shoaL 

Mr.  W.  D.  Niles,  of  Hampton  County,  S.  C,  informs  me  that  tbe  business  passinjy^ 
orer  the  river  has  increased.    A  new  saw-mill  has  been  erected  near  Toby's  Blnn; 
I  new  mill  at  Beaufort,  S.  C,  is  now  supplied  with  logs  from  tbis  river,  and  con- 
siderable quantities  of  naval  stores  and  cross-ties  are  now  shipped  by  river. 
Very  respectfully,  your  obedient  servant, 

Fbxdbrio  y.  Abbot, 
Fir$t  Liwienant  of  £ngin€er$. 

CoL  Q.  A.  GiLLMOBS, 

Carp9  qfEngimeer$,  U.  8,  A. 


COMMBRCIAl.  8TATI8TIGB. 

Mmli  amd  eUaramcm  qf  vettelt,  omd  eommeroe  at  Btanfori^  8,  C,  ftrom  JtMuary  1, 1881, 

to  December  31, 1886. 

ABBIVED. 


IIB 
1888 
1884 
1886 


Coastwise. 


88 
01 
04 
07 
04 
112 


Totu. 

00,818 
111.026 

00,640 
108,668 

00.272 
123,401 


JPorelgn  ports. 


Amerloan 


No. 
4 
2 
2 


1 
t 


Tone. 

2.806 
460 
174 


106 
606 


Forei, 


SOL 


No. 

128 
86 
76 
63 
77 
44 


Tom. 

82;  000 

84,700 

37,648 

36.407 

63,807 

83.830 


TotaL 


2fo, 
216 
170 
172 
150 
172 
167 


Tone. 

126, 70» 

146,266 

137, 362 

140.166 

163.246 

167,827 


CLBABSD. 


1881 
1888 
1888 
1884 


66 

67 
61 
68 
61 
60 


46,477 
72,778 
66,142 
6«.764 
30.411 
62,077 


2 

•  •  *     •  •  •  • 

748 

2 

868 

1 

78 

1 

106 

137 
114 
107 
08 
118 
100 


00,404 
71,224 
76,008 
70,686 
101,686 
102,022 


108 
178 
170 
168 
166 
160 


115.881 
144,740 
141,603 
144,628 
161, 108 
164,000^ 
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Arrlvah  and  clearances  of  veeeela,  and  commerce  at  Beaufort^  S,  C. — Cootinued. 

COMBiERCE. 


1881 
1882 
1883 
1884 
188S 
1888 


Valoe  of 
exports. 


II,  393,  T2B 

702, 131 

1,061,634 

827,679 

1,011,629 

1,058,681 


Vsjilue  of 
imports. 


1135. 766. 40 
85. 86a  58 
26,958.40 
20, 820. 07 
42,146.73 
7.771.48 


DatiM 
oolleoted. 


Hi.  540. 21 

109.30 

1,923.48 

8,923.29 

10,945.82 

1,297.58 


H.  W.  Richardson, 

Colleetar. 


N  e. 

IMPROVEMENT  OF  SAVANNAH  HARBOR  AND  RIVER,  GEORQIA. 

OperatioDS  for  improvlDg  Savannah  Ilarbor  and  Biver,  Georgia,  were 
daring  the  past  fiscal  year  carried  on  in  conformity  with  the  enlarged 
project  based  apon  an  examination  made  in  compliance  with  section  3 
of  the  river  and  harbor  act,  approved  March  3, 1881.  My  report  of  the 
examination,  with  project  andestimateof  cost,  dated  January  16,  1882, 
is  printed  as  part  of  Appendix  J  4,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1882,  and  also  as  Senate  Ex.  Doc.  No.  19,  Forty-seventh  Con- 
gress, first  session. 

As  required  by  the  act  referred  to,  the  present  project  contemplates 
increasing  the  depth  of  water  in  Savannah  Biver  and  Harbor,  from  the 
bar  up  to  the  city,  to  22  feet,  and  widening  the  channel  of  the  river 
opposite  the  city  to  600  feet,  of  uniform  depth  with  the  balance  of  the 
channel. 

The  project  is  essentially  an  enlargement  of  two  previous  plans,  dated 
August  28, 1873,  and  March  19,  1879,  respectively,  according  to  which 
operations  for  improving  Savannah  Harbor  and  Biver  have  be(Bn  carried 
on  since  1874.  The  details  of  these  earlier  plans  have  repeatedly  been 
given  in  my  former  annual  reports. 

During  the  two  years  preceding  the  autumn  of  1873  Congress  had  ap- 
propriated the  aggregate  sum  of  $100,000  for  improving  the  river  below 
the  city  of  Savannah,  which  was  expended  mainly  in  removing  wrecks, 
cribs,  and  other  obstructions. 

By  act  approved  February  27,  1874,  the  sum  of  $193,132.96  was  ap- 
propriated for  the  relief  of  Mr.  Henry  S.  Wells,  for  work  done  by  him 
in  removing  wrecks,  cribs,  et<5.,  under  contracts  with  the  Treasury  De- 
partment of  May  1  and  July  5, 1866. 

PLAN  OP  IMPROVEMENT. 

The  main  features  of  the  present  consolidated  or  enlarged  plan  of  im- 
provement are  as  follows: 

A  dam  at  Cross  Tides,  4  miles  above  the  city  of  Savannah.  Enlarge- 
ment of  the  water-way  opposite  the  city  front. 

New  bulkhead  above  Kinsey's  Mills,  opposite  the  city.  Adoption  of 
the  north  channel  of  Savannah  Biver  for  final  improvement,  in  prdf- 
erence  to  the  south  channel,  from  the  head  of  Elba  Island  to  the  head  of 
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Long  Island,  which  req aired  the  construction  of  a  low  dam  across  south 
channel  near  its  upper  end,  and  closing  the  lateral  channels  connecting 
the  north  channel  with  the  south  channel,  from  Elba  Island  to  Cockspur 
Island. 

Training-walls  and  wing-dams  on  all  reaches  from  the  city  to  Tybee 
Boads,  for  contracting  the  river  where  it  is  of  excessive  width ;  also 
shore  protections  where  they  are  deemed  necessary. 

Deepening,  widening,  and  straightening  the  river  by  dredging  at 
Tarious  points  between  Cross  Tides  and  Tybee  Eoads. 

For  further  details  of  the  project  I  beg  leave  to  refer  to  my  annual 
report  for  the  fiscal  year  ending  June  30, 1882. 

The  total  cost  of  the  improvement,  in  accordance  with  the  enlarged 
project  of  January  16, 1882,  was  estimated  at  $730,000,  in  addition  to 
the  sum  of  $482,000  appropriated  previous  to  that  date. 

OPERATIONS  FROM  JULY  1,  1874,  TO  JUNE  30,  1886. 

At  Cross  Tides  a  dam  was  constructed,  formed  of  brush  mattresses, 
&8cines,and  riprap  stone,  designed  to  divert  a  larger  volume  of  water 
at  ebb  tide  into  Front  Eiver  passing  the  city  of  Savannah.  The  ends 
of  the  dam  connect  with  rice  dikes  on  Hutchinson's  a nd.Argyle  isl- 
ands, respectively ;  its  total  length  is  1,025  feet.  The  work  has  been 
frequently  damagexl  by  settling,  and  also  by  fishermen  who  frequently 
throw  large  quantities  of  stone  off  the  dam  to  open  a  passage  for  small 
boats,  affording  them  a  shorter  route  from  the  Back  Eiver  to  the  city 
of  Savannah.  The  dam  has  been  repaired  repeatedly,  yet  on  June  30, 
1886,  its  crest  was  again  for  a  length  of  nearly  300  feet  several  feet 
below  the  level  of  high  water,  to  which  it  had  previously  been  raised. 

About  70  linear  feet  of  the  old  King's  Island  crib  jetty,  near  dross 
Tides,  was  removed  to  facilitate  the  flow  of  water  into  Front  River. 

Three  wing-dams,  composed  of  log  mattresses  and  riprap  stone,  were 
constructed  opposite  thid  lower  part  of  the  city  of  Savannah,  to  con- 
tract the  water-way  and  increase  the  strength  of  currents  over  Garden 
Bank  Shoal. 

A  training- wall,  known  as  Fig  Island  Jetty,  was  built  for  a  length 
of  about  6,000  feet  down-stream  from  a  point  a  little  above  the  lower 
end  of  Fig  Island.  The  jetty  runs  about  parallel  to  the  right  bank  of 
the  river,  forming,  as  far  as  it  extends,  the  left  bank  of  the  channel  at 
"The  Wrecks."  The  work  is  constructed  of  log  and  brush  mattresses, 
brush  fascines,  and  riprap  stone.  On  its  channel  side  it  is  provided 
with  eleven  short  spurs,  of  similar  construction,  placed  at  right  angles 
to  the  axis  of  the  Wrecks  Channel.  The  crest  of  the  jetty  rises  to  the 
level  of  5  feet  above  mean  low  tide. 

A  spur  jetty  was  built  from  the  left  bank  of  Front  Biver  about  480 
feet  above  the  shore  end  of  Fig  Island  Jetty,  for  better  regulating  the 
ebb  flow  into  the  channel  at  the  Wrecks. 

Two  dams  CNos.  5  and  11^)  close  lateral  channels  on  either  side  of 
Barnwell's  Island,  opposite  Fort  Oglethorpe. 

A  submerged  dam  was  constructed  across  the  south  channel  a  short 
distance  below  the  head  of  Elba  Island.  It  is  designed  to  divert  more 
water  at  ebb  tide  into  the  north  channel,  which  is  being  improved.  The 
crest  of  this  work  may  eventually  have  to  be  raised  to  a  higher  level. 

A  wing-dam  (No.  15),  starting  from  a  mud  island  named  Barnwell 
Island  No.  3,  contracts  the  water-way  at  the  upper  end  of  Elba  Island. 

Three  lateral  channels,  formerly  connecting  the  north  and  south  chan- 
nels, have  been  closed.    One  of  the  dams  closes  Philbrick's  Gut,  at  the 
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lower  end  of  Elba  Island ;  anotber, ,"  Big  Gap  Dau),'^  passes  across  tbe 
cbaunel  between  Island  One-and-Two  and  Bird  Island ;  while  tbe  third 
closes  the  passage  between  Bird  Island  and  Long  Island. 

Considerable  work  has  been  done  in  improving  the  north  channel 
from  Elba  Island  to  the  mouth  of  the  river,  with  a  view  of  deepening 
the  shallow  reaches  at  various  places  where  the  water-ways  were  of  ex- 
cessive width.  These  shoals  are  found  at  the  crossings  where  the  navi- 
gable channel  or  main  line  of  currents  is  deflected  from  one  bank  to  the 
opposite  one.  The  first  of  these  crossings  is  known  as  the  **  Upper 
Flats,"  which  extend  from  the  lower  end  of  Spirit  Island  to  the  deep 
water-way  abreast  of  the  middle  and  lower  north  shore  of  Elba  Island. 
Three  pairs  of  wing-dams  were  built  here  to  contract  the  water-way  and 
direct  the  currents  across  the  ^'  Flats."  They  are  numbered  4  and  23^ 
6  and  25,  10  and  27,  respectively. 

The  next  shallow  crossing  improved  is  named  "  Lower  Flats,"  or  "  Cab- 
bage Tree  Crossing."  These  shoals  separate  the  deep  pool  at  the  lower 
end  of  Elba  Island  from  the  deep  waters  on  the  opposite  shore,  in  the 
vicinity  of  Venus  Point,  Jones  Island.  One  pair  of  wing-dams  (14  and 
29)  and  a  single  dam  (13)  were  built  here.  The  last  named  was  not 
finished,  and  the  two  others  were  damaged  by  a  cyclone  in  August,  1885. 

The  third  crossing,  called  Long  Island  Crossing,  extends  from  the 
lower  end  of  the  anchorage  grounds  off  Venus  Point  across  the  river  to 
the  deep  waters  abreast  of  the  lower  half  of  Long  Island.  To  improve 
this  reach,  wing-dams  26  and  33  were  built.  They  were  considerably  in- 
jured by  the  cyclone  of  August,  1885. 

A  closing-dam  (No.  31)  is  designed  to  extend  from  Oyster  Bed  Shoal^ 
northwest  of  Fort  Pulaski,  to  Turtle  Island,  through  the  deeper  por- 
tions of  which  gap  very  sf:rong  ebb  currents  divert  the  water  to  the  det- 
riment of  the  channel  select^  for  improvement,  south  of  Oyster  Bed 
Shoal.  The  work  was  seriously  injured  by  the  cyclone  of  August,  1885, 
and  but  partially  repaired. 

It  is  estimated  that  from  December,  1878,  when  work  on  the  dams 
was  commenced,  to  June.  30, 1886^  the  following  quantities  of  material 
have  entered  into  the  construction  of  wing-dams,  closing-dams,  and 
jetties : 

Log  and  brush  mattreaaes,  averaging  18  inches  in  thickness sqnare  yards . .  292, 153 

Brash- wood  fSascines  and  brash- wood  mattresses oabic  yards . .    22, 267 

Riprap  stone do....     64,631 

Dredging. — More  or  less  dredging  has  been  done  in  every  year  since 
1874  at  points  of  the  river  extending  from  the  vicinity  of  Cross  Tides 
to  Tybee  Knoll,  northeast  of  Fort  Pulaski.  The  material  removed  by 
dredging  amounted  on  June  30, 1886,  to  1,736,542  cubic  yards. 

For  further  details  regarding  the  work  done  in  former  years,  attention 
is  invited  to  my  annual  report  of  operations  for  the  fiscal  year  ending 
June  30, 1886,  and  to  preceding  annual  reports. 

OPEBATIONS  DURING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1887. 

An  appropriation  of  $150,000  having  been  made  by  act  approved 
August  5, 1886,  operations  were  resumed  in  November  of  that  year,  and 
practically  suspended  at  the  close  of  the  fiscal  year,  all  the  available 
funds  being  then  exhausted. 

The  work  done  consisted  in  extending  the  Fig  Island  Jetty  down- 
stream, building  new  wing-dams  in  the  lower  part  of  the  river,  repair- 
ing dams  ii^ared  by  the  cyclone  of  August  25  and  26^  1885^  raising 
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two  closipgdams  below  Elba  Island  to  a  greater  height,  and  in  dredg- 
ing at  various  points  of  the  river. 

Proposals  for  the  constraction  of  training-.walls  and  wing-dams  in  8a- 
Faonah  Harbor  and  River,  and  proposals  for  dredging  where  required, 
between  Gross  Tides  and  Tybee  Uoads,  were  invited  September  II,  1886. 
The  specifications  for  work  on  the  dams  were  in  all  essential  featnres 
identical  with  those  described  in  detail  in  my  annual  report  for  the  fis- 
cal year  ending  June  30,  1885. 

Of  the  bids  received  for  work  on  dams,  that  of  Mr.  John  F.  Gayuor 
was  the  lowest,  and  a  contract  was  made  with  him  October  28,  1886. 
Boon  after  resuming  operations  it  was  found  that  the  damage  to  the 
upper  courses  of  some  of  the  dams,  caused  by  the  cyclone  of  August, 
1885,  had  left  their  crests  so  irregular  and  uneven,  as  to  render  it  im- 
practicable to  repair  and  raise  them  with  the  somewhat  rigid  log  mat- 
tresses provided  for  in  the  specifications ;  and  by  authority  of  the  Secre- 
tary of  War  a  supplemental  contract  was  entered  into  with  Mr.  Gay  nor, 
requiring  brush-wood  fascines,  singly  or  in  mattresses,  as  might  be 
Deeded,  to  fill  gaps  and  to  level  off  the  injured  dams  to  a  height  of  from 
3  to  5  feet  above  low  water.  One  dollar  and  ten  cents  was  paid  per 
cobic  yard  of  fascines  placed  in  the  work. 

Mr.  Gkiynor  was  also  the  lowest  bidder  for  the  dredging,  and  the  con- 
tract was  awarded  to  him. 

WORK  ON  DAMS. 

Fig  Island  Jetty  or  Tyaining-tvall. — ^This  work  had,  in  August,  1885, 
been  completed  up  to  the  level  of  about  5  feet  above  mean  low  water. 
By  the  cyclone  at  the  end  of  that  month  portions  of  the  jetty  were  dam- 
aged ;  at  other  x)oints  the  crest  was  lowered  by  the  tearing  out  by  un- 
known parties  of  stone  and  brush  to  make  room  for  the  passage  of  small 
boats. 

At  the  beginning  of  operations  of  the  past  fiscal  year  the  average 
height  of  the  crest  above  mean  low  water  was  about  3  feet.  With  a  view 
of  better  conserving  the  ebb  currents  in  the  channel  at  <^  The  Wrecks  " 
the  jetty  was  raised  during  the  latter  part  of  the  fiscal  year  to  the  level 
of  mean  high  water,  using  brush-fascines  and  stone  to  the  height  of  5 
feet  above  low  water,  and  stone  alone  for  the  portion  higher  up,  mak- 
ing the  stone- work  5  feet  wide  at  the  high-water  line. 

As  stated  in  my  last  annual  report,  some  shoaling  had  been  observed 
at  the  lower  end  of  '^Wrecks"  Ohannel,  beyond  the  down-stream  end 
of  Fig  Island  Jetty,  and  to  remedy  that  defect  an  extension  of  the  jetty 
was  proposed.  It  lias  accordingly  been  extended  750  feet  farther  down- 
stream; its  extreme  end  rests  in  18  feet  water  at  low  tide.  The  greater 
part  of  the  extension  is  formed  of  eight  courses  of  log  matresses  loaded 
with  riprap  stone;  the  mattresses  vary  in  width  from  40  feet  at  the 
bottom  to  15  feet  for  the  two  upper  courses.  The  crest  is  at  the  level 
of  mean  high  water,  and  is  formed  of  stone  alone,  like  that  of  the  older 
part  of  the  jetty  above  described. 

Long  Island  Crossing, — A  pair  of  wing-dams,  numbered  28  and  35, 
were  built  in  conformity  to  the  existing  project  at  the  lower  end  of  this 
crossing,  where  considerable  shoaling  had  taken  place.  Dam  35  has  no 
shore  end,  properly  speaking ;  it  begins  at  a  point  500  feet  from  the 
south  shore  of  Jones's  Islanu,  near  its  lower  end.  This  gap  was  Idfb 
because  the  water  is  here  very  shallow,  and  there  seemed  to  be  no  ne- 
oessity  of  incurring  the  expense  of  filling  it  up  at  present.    From  the 
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Starting  point  the  dam  extends  about  2,400  feet  in  a  southerly  direc- 
tion, terminating  in  a  toe,  formed  of  a  mattress  60  feet  wide  and  50  feet 
long.  The  outer  1,500  feet  length  of  the  dam,  nearest  to  the  navigable 
channel,  rises  to  a  height  of  5  feet  above  mean  low  water ;  for  the  inner 
500  feet  length  only  the  foundation  has  been  laid,  while  the  interme- 
diate section  has  been  built  up  to  the  low- water  line.  The  foundation 
mattresses  are  40  feet  wide. 

Dam  28,  opposite  Dam  35,  starts  from  a  point  near  the  middle  of  the 
north  shore  of  Long  Island ;  its  length  is  305  feet.  At  the  shore  end 
its  crest  rises  to  the  level  of  high  water;  at  the  channel  end  it  is  about 
2  feet  lower.  Between  the  heads  or  channel  ends  of  the  two  dams  the 
width  of  the  water-way  is  1,350  feet;  the  natural  width  of  the  river  at 
the  site  of  these  dams  is  about  4,500  feet. 

Repairs  to  wing  dams  and  closing-dams. — Slight  repairs  were  made  to 
wing-dam  25,  at  the  Upper  Flats.  Wing-dam  14,  Lower  Flats,  origi- 
nally finished  in  January,  1885,  and  injured  by  the  cyclone  of  August 
of  that  year,  was  repaired  with  brush-fascines  and  riprap  stone,  and  its 
crest  leveled  off  at  the  height  of  5  feet  above  mean  low  water.  Wing- 
dams  26  and  33,  which  suffered  severely  from  the  cyclone^  were  repaired, 
and  had  their  tops  leveled  off  in  the  same  manner  as  No.  14. 

Two  closing-dams  below  Elba  Island,  known  as  Philbrick's  Cut  Dam 
and  Big  Oap  Dam,  had  been  damaged  by  fishermen,  who  persisted  in 
removing  stone  from  the  work  to  open  small  passage-ways  for  their 
boats.  It  was  found  impossible  to  keep  these  dams  in  proper  order 
unless  they  were  brought  up  to  high- water  level.  This  was  accordingly 
done,  fioishing  off  the  upper  portion  solidly  with  stone,  on  a  width  of 
6  feet  at  the  top. 

The  40,980.5  square  yards  of  log  and  brush  mattresses,  39,053.5  cubic 
yards  of  brush-wood  fascines,  and  17,241.75  cubic  yards  of  riprap  stone 
were  expended  in  the  operations  of  the  fiscal  year. 

DBEDomo. 
Dredging  was  done  at  the  following-named  places : 


Places. 


Viotnity  of  Central  Railroad  Whart  Savaniiah  City. 

Vicinity  of  Upper  Rice  Mill,  Savannah  City 

Foot  o^  West  Broad  etreet,  Savannah  City 

Oarden  Bank  Shonl.  Savannah  City   

Channel  at '•  The  Wrecks" 

Channel  at  Upper  Plata 

Channel  at  Tyhee  Knoll^  northeast  of  Fort  Pulaski. . 

Total 


Material 
removed. 


OttKeyordf. 

8^  089 
12,817 

8,273 
24,833 
41,844 

4.418 
28,288 


121, 


The  dredging  operations  were  commenced  November  1, 1886,  and  sus- 
pended May  28,  1887. 

CONDITION  OP    THB  IMPROVEMENT. 

Cross  Tides. — The  dam  at  Cross  Tides  has  settled  slightly  near  its 
middle,  otherwise  no  change  has  taken  place  since  my  last  annual  re- 
port. 
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In  front  of  Savannah  City. — Some  shoaling  having  occarred  iu  the 
vicinity  of  Upper  Rice  Mill,  a  channel  of  2,520  feet  length,  60  feet  width, 
and  15  feet  mean  low- water  depth  was  dredged,  and  retained  these  dimen- 
sions at  the  close  of  the  fiscal  year.  Shoaling  iu  the  channel  at  Garden 
Bank  Shoal,  mentioned  in  my  last  report,  having  continued,  a  good  nav- 
igable channel  of  nearly  15  feet  depth  at  low  tide  was  dredged.  Wash- 
ing of  sand  from  the  streets  of  the  city,  referred  to  by  me  on  several 
occasions,  is  still  going  on,  and  will  be  the  cause  of  renewed  shoaling 
at  this  place  and  at  other  points  in  front  of  the  city.  The  wing-dams 
are  in  good  order. 

Channel  at  "  The  Wrecks.^ — The  Fig  Island  training-wall  is  in  good 
condition.  Silt  is  accumulating  between  its  spurs  as  desired,  and  the 
growth  of  marsh  grass  on  the  shoal  is  progressing  favorably.  The  least 
available  low- water  depth  in  the  channel  is  at  present  14.2  feet. 

Channel  at  "  TJ^  ObHiruciionB,^^ — Wing-dam  No.  16,  opposite  the  head 
of  Elba  Island,  is  in  good  condition.  Between  the  upper  and  lower  15- 
foot  low-water  curves  the  least  low-water  depth  is  13.4  feet,  a  shoal- 
ing of  half  a  foot  during  the  year.  It  is  evident  that  the  south  channel 
of  Savannah  Eiver  absorbs  too  much  of  the  ebb  flow,  and,  as  originally 
contemplated,  must  be  further  obstructed  or  entirely  closed. 

Upper  fiats — The  wing-dams  built  for  regulating  this  reach  are  in 
good  condition.  The  channel  has  generally  the  required  depth,  except 
between  and  near  the  lower  pair  of  wing-dams  (Nos.  10  and  27),  where 
the  least  available  low-water  depth  is  at  present  14.1  feet. 

Lower  fiats, — The  dams  built  at  this  crossing  are  in  good  condition. 
The  upper  and  lower  15-foot  low-water  curves  are  separated  by  a  shoal 
of  2,200  feet  length  with  a  minimum  low-water  depth  of  13.4.  Addi- 
tional works  for  contracting  the  river  at  this  place  are  necessary. 

Long  Inland  Crossing. — Wing-dams  Nos.  26  and  33,  injured  by  the  cy- 
clone of  1885,  were  repaired,  and  they  as  well  as  the  new  pair  of  wing- 
dams  (Nos.  28  and  35)  are  iu  good  order.  The  practicable  low-water 
depth  in  the  channel  is  ver^  nearly  14  feet. 

Mouth  of  river. — The  logs  and  stone  of  Dam  No.  31  at  Oyster  Bed 
Shoal  form  now  a  compact  mass^due  to  the  abundant  growth  of  oyster 
Shells  upon  them,  but  where  logs  are  exposed  to  the  teredo  they  are 
badly  damaged.  The  channel  at  Oyster  Bed  Shoal  has  been  well  main- 
tained throughout  the  year  by  natural  scour  alone.  Its  least  navigable 
depth  is  nearly  16  feet  at  mean  low  tide. 

The  dredging  done  in  Tybee  Knoll  Channel  during  the  past  fiscal 
year  has  only  temporarily  improved  its  depth.  At  the  end  of  the  year  it 
had  again  been  reduced  to  13.4  feet  at  mean  low  water.  This  indicates 
that  the  training  wall  contemplated  in  the  project  of  January  10, 1882, 
for  improving  this  reach  will  have  to  be  constructed. 

Closing  dams, — The  dams  at  Philbrick's  Cut  and  Big  Gap,  recently 
built  up  to  the  level  of  high  water,  are  in  good  condition.  The  other 
works  of  this  class,  described  in  former  annual  reports,  have  settled 
at  some  points,  but  they  continue  in  serviceable  order. 


BEMABKS  ON  THE  COMMERCE  AND  NAVIGATION  OF  SAVANNAH  HAB- 
BOB,  AND   THE  PROBABLE  EFFl 
BIVEB  IN  BELATION  THERETO. 


BOB,  AND   THE  PROBABLE  EFFECTS  OF  THE  IMPROVEMENT  OF  THE 


The  work  of  improvement  in  conformity  to  the  approved  project  was 
commenced  in  1874.    With  a  view  of  facilitating  a  comparison  of  com- 
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mercial  statistics  for  that  year,  and  for  the  year  1886,  they  have  beea 
consolidated  as  follows : 

COMMBRCIAL  STATISTICS  OF  THE  PORT  OF  SAVANNAH.  GBOROIA. 

ArrivaU  and  clearanoea  ofveeseiB^  tsmnage,  etc. 

ARRIVED. 


1B74. 

1886. 

YesMla. 

TonDftge.    Crew. 

VeMels. 

Tonnage. 

Crew 

CoMtwifie ■ 

418 

00 

284 

851700 

41,030 
182,517 

10,048 

847 
4.232 

803 

10 
268 

603.073 
177,229 

14.534 

Toreign  ports : 

Amttrioftn  vmmIa 

185 

Foralm  TOBnolfl 

8,719 

TntAl         ... 

768 

678.247 

15,127 

071 

686.254 

18,4t8 

CLEAJtBD. 


Coastwise 

Foreign  ports : 

American  vessels. 
Foreign  vessels. . . 


Totid 


480 

71 
220 


407,295 

40,397 
145,038 


780 


502,730 


12,748 

822 
3,437 


17,007 


378 

3 
262 


643 


473,135 

039 
194,793 


068,867 


18,913 

24 

3.970 


17.906 


It  appears  from  this  that  while  in  1886  the  nnmber  of  vessels  arrived 
and  cleared  was  15  per  cent,  less  than  in  1874,  the  aggre^te  tonnage 
in  1886  was  about  16  per  cent,  larger.  The  average  tonnage  of  vessels 
«n  1874  was  about  760  j  in  1886,  over  1,000. 

The  following  tables  show  the  values  of  the  principal  articles  of  ex- 
port and  import  in  the  years  ending  August  31, 1874,  and  August  31, 
1886,  respectively : 

BXPOBTS. 


1886L 


Cotton,  nplsnd  ftod  seA-ialaiid 

Timber  and  lumber 

Naval  stores 

Sioe 

Pig-iron 

Hiaes  and  wool 

Fmits  and  vegetables 

Tarns  and  domestlos 

Misoellaneons » 

Total  exports , 

DfPOBTS. 

FtotiUsers 

Coal 

Hay  and  grain 

Salt 

CofliM 

HisceDaneoos 

Total  imports 


$47,774,638 
667,189 
60,029 
631,796 
51.500 
100,206 
451,680 
2,897,315 
1.638.200 


54,261,563 


$38,807,726 

1,010,580 

8,296^016 

210,167 

193,836 

212,804 

1,834,713 

8,834,960 

2,127,812 


51,028,190 


$1,338,609 

170,365 

408,975 

80.000 

275,000 

86,890.625 

$2,238,654 
224.340 
318,250 
126.000 
512,000 

47,099,280 

88.870,626 

61,1181694 
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The  above  statement  does  not  include  receipts  and  shipments  by  rail, 
Dor  does  it  inciade  the  valae  of  domestic  traffic,  local  manufactures, 
banking,  etc.,  but  is  conflncKl  strictly  to  value  of  exports  and  imports, 
which  have  a  direct  bearing  upoi>the  water  ways  transportation  of  the 
city  of  Savannah.  While  values  have  decreased  during  the  past  fifteen 
years  about  one-third,  the  values  in  1886,  compared  with  1872  in  volume, 
are  nearly  50  i>er  cent,  greater.  This  is  due  to  the  large  increase  in  ton- 
nage. The  item  of  miscellaneous  in  imports  embraces  bagging,  iron 
ti^  tobacco,  cigars,  boots  and  shoes,  dry  goods,  hats,  clothing,  furni- 
tore,  hardware,  crockery,  flour,  bacon,  sugar,  canned  goods,  and  manu- 
factured articles  generally. 

The  shrinkage  of  values  referred  to  is  illustrated  in  the  case  of  the 
main  staple,  cotton,  as  shown  by  the  following  table : 

£rporte  ofuplamd  and  Sea  Island  cotton  from  the  port  of  Savannah,  Oa.,  and  valneeper 

bale. 


Twr  ending  Angast 

£xporta,ooMt- 

wise. 

Valae  per  bale. 

Total  ex- 
port. 

Total  Tal. 

81- 

UplMld. 

Se* 
Island. 

Upland. 

Sea 
Tnland. 

Upland. 

Sea 
Island. 

nea. 

VH 

un 

BdUs. 
428,  OM 
400,437 

SaUi. 
8,472 
1.483 

BaUt. 
222,073 
381, 31d 

BaUt, 

4,480 

21,307 

$72.00 
47.00 

i9a25 
8&60 

BaUi. 

030,188 

800,648 

$47.774088 
88^807,730 

If  the  prices  paid  for  both  kinds  of  cotton  in  1874  had  prevailed  in 
1886,  the  total  value  of  cotton  exports  in  the  latter  year  would  have 
been  $59,061,310  instead  of  $38,807,726. 

The  exports  of  timber  were,  in  1874, 37,898,599  feet, valued  at  $667,189: 
in  1886  they  were  76,753,746  feet,  valued  at  $1,010,580  ^  the  value  would 
have  been  $1,351,217  if  the  same  prices  had  ruled  as  in  1874. 

Savannah  is  at  present  the  first  naval- stores  port  in  the  world.  The 
development  of  the  city's  export  trade  of  naval  stores  has  been  re- 
markable. This  business  was  insignificant  some  fifteen  years  ago. 
In  1874  the  shipments  of  rosin  were  18,200  barrels,  valued  at  $59,029. 
From  that  year  there  has  been  a  progressive  increase,  culminating  in 
1886,  when  the  highest  figure  yet  attained  was  reached.  In  1886  the 
Bhipments,  foreign  and  coastwise,  were  135,498  barrels  of  spirits  of  tur- 
pentine and  605,257  barrels  of  rosin,  of  an  aggregate  value  of  $3,296,503. 

It  is  generally  conceded  that  the  improvement  of  Savannah  Harbor 
and  Biver  by  the  United  States  Government  has  been  an  important 
&ctor  in  the  reduction  of  rates  of  freight  and  insurance  that  has  taken 
place  in  the  latter  years,  and  of  the  rates  of  competing  routes  of  trans- 
portation, but  it  would  be  impossible  to  state  precisely  what  part  of  the 
amount  of  reduction  is  due  to  the  deepening  and  straightening  of  the 
ship-channel  from  Tybee  Roads  to  the  city  of  Savannah,  and  what  part 
to  other  causes.  As  stated  in  my  annual  report  for  the  fiscal  year  end- 
ing June  30, 1886,  several  vessels  of  over  20  feet  draught  passod  during 
the  year  from  the  sea  to  the  city,  and  vice  versa,  on  a  single  tide,  some- 
thing never  before  accomplished.  Within  the  last  five  or  six  years  the 
available  depth  in  the  navigable  channel  has  increased  3  to  3^  feet. 
This  fact  would  manifestly  account  for  a  reduction  of  ratCvS  of  freight 
and  insurance. 

Considering  the  favorable  results  already  obtained,  I  feel  no  doubt 
that  the  completion  of  the  proposed  improvement  will  be  highly  advan- 
tageous to  commerce,  aud  to  the  large  section  of  the  country  of  which 
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Savannah  is  the  principal  shipping  port.  The  plan  of  improvement 
contemplates  the  establishment  of  a  navigable  channel  of  22  feet  depth 
from  the  bar  to  the  city  of  Havannah.  With  that  depth  obtained — and 
it  probably  will  be  at  a  cost  not  exceeding  the  estimate — the  advan- 
tage of  still  lower  rates  of  freight  and  insurance  will  be  secured  and  a 
greater  impetus  will  be  given  to  agricultural  and  industrial  production 
over  alarge  area  of  country  naturaUy  tributary  to  the  port  of  SSarannah, 
resulting  in  an  increased  demand  for  and  employment  of  skilled  and 
unskilled  labor,  and  in  benefits  to  the  public-  generally,  which  follow  a 
substantial  increase  in  transportation  facilities. 

I  earnestly  recommend  that  the  funds  needed  for  completing  the  pro- 
ject of  improvement  may  be  provided  as  soon  as  possible.  When  the 
works  are  once  finished  a  moderate  annual  allotment  for  making  repairs 
and  for  doing  some  dredging  here  and  there  will  be  required ;  for  which 
purpose  a  sum  of  about  $20,000  per  annum  will  probably  be  sufficient. 

The  river  and  harbor  act  of  August  5,  1886,  also  provided  that  an 
examination  and  survey  should  be  made  of  ^'  Savannah  Biver  from 
Gross  Tides,  above  Savannah,  to  the  bar,  with  a  view  to  obtaining  28 
feet  of  water  in  the  channel.''  A  preliminary  examination  was  accord- 
ingly made,  and  my  report  of  it  forwarded  to  the  Department  under 
date  of  November  29,  1886.  A  survey  was  then  ordered^  which  was 
commenced  toward  the  close  of  the  past  fiscal  year  and  is  now  ap- 
proaching completion.  I  regret  to  say  that  the  amount  of  funds  allotted 
for  the  survey  is  not  sufficient  to  carry  it  on  upon  a  scale  commensurate 
with  the  importance  of  the  object  in  view.  The  survey  will  furnish 
data  for  a  preliminary  project,  subject  to  future  amendments  and  modi- 
fications; but  a  more  liberal  allotment  ought  to  be  made  at  the  earliest 
opportunity,  which  will  enable  me  to  initiate  and  carry  out  a  system  of 
investigations  concerning  the  progress  of  the  tidal  wave,  direction  and 
strength  of  currents,  volumes  of  discharge,  and,  many  other  matters 
which  must  be  known  before  a  well- digested  project  can  be  prepared 
for  improving  the  navigation  of  the  river  on  the  scale  proposed.  I 
would  further  say,  that  if  such  an  enlarged  plan  of  improv  ing  Savannah 
Harbor  and  River  is  finally  adopted,  the  appropriations  should  be  made 
annually  and  in  amounts  proportionate  to  a  work  of  such  magnitude. 

The  work  of  improvement  has  now  reached  a  point  where,  in  the  in- 
terests of  economy,  operations  should  be  conducted  throughout  the 
whole  extent  of  the  river  simultaneously,  and  if  any  funds  are  appro- 
priated dunng  the  present  fiscal  year  the  amount  should  be  sufficient 
to  begin  work  under  the  project  tor  obtaining  28  feet  of  water  from  the 
city  to  the  sea.  In  addition  to  the  $180,000  required  for  the  completion 
of  the  existing  project,  I  would  earnestly  recommend  that  not  less  than 
$600,000  be  appropriated  for  beginning  work  under  the  new  project. 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga.,  at 
the  port  of  entry.    Amount  of  duties  collected  in  1886,  $35,455.33. 

Since  the  works  of  improvement  were  commenced,  the  following  ap- 
propriations have  been  made : 

By  aot  of  Congreas  approvedJiiiie  23,  1874 |&0,000 

By  act  of  Congress  approved  Mar.     3,1875 70,000 

By  act  of  Cougress  approved  Aug.  14,  1876 62,000 

By  act  of  Congress  approved  Jnue  18,  1878 70.000 

By  act  of  Congress  approved  Mar.     1,1879. 100,000 

By  act  of  Congress  approved  Jane  14,  1880 65,000 

By  act  of  Congress  approved  Mar.    3,1881 65,000 

By  act  of  Congress  passed  Ang.  2,  1882 200,000 

By  act  of  Congress  approved  July  5,  1884 200,000 

By  aot  of  Congress  approved  Aug.  5,  1886 150,000 

Total... 1,032,000 
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The  total  expenditures  to  June  30,  1887,  were  $1,028,353.81.  To 
complete  the  work  of  improving  Savannah  Harbor  and  Kiver,  Georgia, 
in  accordance  with  the  approved  project  of  January  16, 1882,  there  will 
be  required  the  additional  sum  of  $180,000. 

The  following  drawings  and  papers  are  transmitted  herewith  : 

(1)  Sheet  I. — Chart  showing  works  consUncted  for  the  improvement  of  Wreck's 
Channel,  to  June  30, 1887. 

(2)  Sheet  2. — Chart  showing  works  constructed  for  the  1mproyen.v.iit  of  Long  Island 
Crossing,  to  Jnne  30,  1887. 

(3)  Report  of  First  Lieut.  A.  M.  Carter,  Corps  of  Engineers,. 

(4)  Table  of  commercial  statistics  furnished  by  the  collector  of  the  port. 

(5)  Table  showing  value  in  dollars  of  exports  and  imports,  foreign  and  domestic,  at 
port  of  Savannah,  from  1872  to  1886.  Compiled  by  £.  F.  Bryan,  superintendent 
Savannah  Cotton  Exchange. 

(6)  Money  statement. 

July  1,  1886,  amount  available.....* ' $2,943.90 

Amoant  impropriated  by  act  approved  August  5,  1886 150, 000. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  oatsUinding  July  1,  1886 115,410.31 

July  1,  1887,  outstanding  liabilities 33,887.40 


$152,943.90 


July  1,  1887,  amount  available 


149,297.71 
3, 646. 19 


J  Amount  ^estimated)  required  for  completion  of  existing  project,  and 
beginning  work  under  the  new  project. 780,000.00 
Amount thatcanbeprofitab]yexpendedinfiscalvearendingJune30,1889    780, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahetrmet  of  prapoeaUfor  oanitruotion  of  uing-danUf  etc,  in  Savannah  Harbor  and  JUvetf 

Oeorgia,  opened  September  30;  1886. 


Ka 


Name  of  bidder. 


P.  SenfordRoflS.... 
John  F.  Gaynor  — 
Rittenhoase  Hoore 
Anaon  11.  Bangs  ... 


Mattreeaee 

per  square 

yard. 


.88 
.48 
.48 


Stone 

per  cabio 

yard. 


$2.75 
8.00 
2.00 
2.00 


Aggregate 

cost  of  the 

work. 


$101. 260 
08,000 
07.600 
07,800 


Contract  awarded  to  John  F.  Gaynor  at  the  prices  stated. 

Abitraet  ofpropoeaU  for  dredging  in  Savannah  Harbor  and  Biver,  Georgia,  opened  Sep- 
tember 30, 1886. 


Vs. 


1 
2 
8 
4 
5 
6 


Name  of  bidder. 


P.  Saoford  Boas 

Bitteohoase  Moore 

Morris  Sl  Cnmings  Dredging  Company. 

JohnF.  Oaynor 

American  Dredging  Company 

Savannah  Dredging  Company 


Price  per 
cabio  yard 


OentM, 
23.8 
24.7 
25.7ft 
10 
25 


Contract  awarded  to  John  F.  Gaynor  at  price  stated. 
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report  of  lieutenant  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah,  Oa.,  July  11,  1887. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  im- 
proving  the  harbor  at  Savannah,  Ga.,  during  the  fiscal  year  ending  Jane  30,  1887 : 

The  work,  all  of  which  was  done  under  contract  with  Mr.  John  F.  Gaynor,  of  Fay- 
etteville,  N.  Y.,  consisted  in  constmcting  wing-dams  and  training- walls  of  log  and 
brush  mattresses,  loaded  with  riprap  stone,  and  in  dredging.  In  raising  and  repair- 
ing old  dams  it  was  found  impracticable  to  use  the  ordinary  log  and  brush  mattresses 
to  advantage,  and  brush  fascines  were  substituted.  Dredging  was  begun  on  Novem- 
ber 1,  1886,  and  suspended  on  May  28,  18b7. 

Jetty  work  was  begun  on  November  28,  1886,  and  suspended,  on  account  of  lack  of 
funds,  on  July  3,  1887. 

cross  tides  dam. 

No  work  was  done  on  this  dam  during  the  year,  and  with  the  exception  of  some 
slight  settlement  near  its  middle  its  crest  remains  about  as  described  in  my  last  an- 
nual report. 

•        UPPER  RICE  MILL 

Some  shoalin|(  took  place  in  this  vicinity  during  the  year,  and  a  channel  2,520  feet 
long,  60  feet  wide,  ana  15  feet  deep  at  mean  low  water  was  dredged  between  the 
ocean  steam-ship  wharves  and  the  foot  of  West  Broad  street.  In  the  execution  of 
this  work  numerous  raft  binders,  logs,  snags,  old  anchors,  and  other  obstructions  were 
removed  from  the  channel.  There  is  now  a  good  navigable  channel  across  this  sboa!, 
with  a  least  mean  low-water  depth  of  15.1  feet,  a  deepening  of  1.1  feet  since  last  year. 

garden  bank  shoal. 

The  wing-dams  at  this  point  are  in  good  condition.  The  shoaling  mentioned  in 
my  report  of  last  year  continuing  and  navigation  being  much  obstructed,  24,883.5  cu- 
bic yards  were  dredged  from  the  channel  in  this  vicinity  during  the  vear.  There  is 
now  a  ffqod  navigable  channel  here  with  a  least  mean  low- water  depth  of  14.9  feet,  a 
deepening  of  2  feet  since  last  year.  The  washing  of  sand  from  the  city  streets  con- 
tinues, and  some  future  shoaling  from  this  cause  is  to  be  expected. 

WRECKS  CHANNEL. 

The  shoaling  below  the  lower  end  of  the  Fig  Island  training-wall  continuing,  an 
extension  of  750  feet  was  built  during  the  year.  To  better  direct  the  ebb  currents  in 
this  channel  the  crest  of  the  Fig  Island  training- wall  was  brought  up  to  mean  high 
water  throughout  its  entire  length.  The  spurs  were  brought  up  to  mean  high  water 
at  their  Junction  with  the  Jetty,  sloping  down  from  that  point  to  mean  low  water  at 
their  outer  ends.    The  work  was  done  with  brush  fascines,  loaded  with  riprap  stone. 

The  silting  up  between  the  spurs  and  the  extension  of  the  growth  of  marsh  grass 
along  this  shoal  continue. 

Forty-one  thousand  eight  hundred  and  forty-three  cubic  yards  were  dredged  from 
this  channel  during  the  year. 

The  least  mean  low- water  depth  is  now  14.2  feet. 

obstructions. 

No  work  was  done  here  during  the  year.  Wing-dam  No.  15  is  in  good  condition. 
The  15-foot  mean  low-water  curves  above  and  below  this  point  are  separated  from 
each  other  bv  a  shoal  650  feet  in  length,  over  which  there  is  a  least  mean  low- water 
depth  of  13.4  feet ;  a  shoaling  of  half  a  foot  since  last  year's  Deport.    As  stated  in 

grevious  reports,  this  shoal  can  not  be  permanently  removed  until  the  south  channel 
\  closed. 

UPPER  FLATS. 

Winjg-dams  Nos.  4,  6,  10.  23,  and  27  are  in  good  condition  and  have  not  changed 
since  last  year's  report.  A  small  gap  in  dam  No.  25  was  filled  with  brush  fascines 
and  stone.    This  dam  is  now  in  good  condition. 

The  channel  depths  at  the  upper  end  of  this  crossing  have  been  maintained  and  the 
width  between  the  15-foot  mean  low-water  curves  nas  increased  during  the  year. 
Some  shoaling  occurred  at  the  lower  end  of  the  reach  between  dams  Nos.  10  and  27, 
and  a  channel  780  feet  long,  60  feet  wide,  and  15  feet  deep  at  mean  low  water  was 
dredged  there  in  December. 

There  is  now  a  good  navigable  channel  across  this  shoal,  with  a  least  mean  low-i 
ter  depth  of  14.1  feet. 
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LOWER   FLATS. 

Wing-dams  Nos.  14  and  29,  which  were  slishtly  injured  in  the  cyclone  of  1865,  were 
repaired  and  are  now  in  good  condition.  No  other  work  was  done  here  daring  the 
year.  The  15-foot  mean  low- water  curves  above  and  below  this  crossing  are  now 
Nparat«d  from  each  other  by  a  shoal  2,200  feet  long,  upon  which  there  is  a  least  mean 
low-water  channel  depth  of  13.4  feet.  The  upper  curve  does  not  extend  as  far  down- 
stream by  200  feet  as  last  year  and  the  lower  curve  has  receded  down-stream  during 
the  same  period  a  distance  of  700  feet. 

Additional  contraction  will  eventually  be  needed  below  dam9  Nos.  14  and  29  for 
the  improvement  of  this  crossing. 

LONG  ISLAND  CROSSING. 

Wing-dams  Nos.  26  and  33,  which  had  been  injured  by  the  cyclone  of  1885,  were  re- 
paired and  brought  up  to  5  feet  above  mean  low  water  during  the  year. 

For  the  improvement  of  the  lower  portion  of  this  reach  win^^-dams  Nos.  28  and  35 
were  constructed.  They  reduce  the  low-water  width  of  the  river  from  4,500  feet  to 
1,350  feet.  Dam  No.  35  was  not  connected  with  the  shore,  but  no  scour  has  taken 
place  there  since  its  construction.  The  channel  defined  by  the  15-foot  mean  low-water 
corvee  has  narrowed  since  my  report  of  last  year.  The  upper  curve  has  pushed  down- 
itream  480  feet  and  the  lower  1,660  feet  duHng  the  ^ear.  The  least  mean  low-water 
channel  depth  on  this  crossing  is  now  13.9  feet,  which  is  the  same  as  at  the  close  of 
the  last  fiscal  year 

MIBCELLANBOUS. 

No  work  was  done  at  the  Oyster  Beds  during  the  year.  The  stone  and  logs  on  Dam 
No.  31  are  now  cemented  by  oyster-shells  into  a  solid  mass.  The  logs  wherever  ex- 
posed, however,  are  badly  eaten  by  the  teredo.  The  width  and  depth  of  the  channel 
aeroes  the  old  shoal  near  that  point  have  both  increased  during  the  year.  The  least 
mean  low-water  channel  depth  is  at  present  15.8  feet. 

Darinff  the  winter  months  16,153.6  cubic  yards  were  dredged  from  the  channel  across 
Tybee  ^oll.  The  dredged  depth  was  not  maintained,  and  beyond  the  removal  of  a 
few  lamps  near  the  channel  in  May  no  further  work  was  done  there.  It  will  be  neces- 
lary  to  build  the  Oyster  Bed  training-walls  before  the  channel  at  that  point  can  be 
permanently  improved.  The  least  mean  low- water  channel  depth  across  Tybee  Knoll 
It  at  present  13.4  feet. 

The  closing-dams  at  Philbrick's  Cut  and  Big[  Gap  were  brought  up  to  mean  high 
water  during  the  year,  and  both  dams  are  now  in  good  condition. 

The  other  closur&4ams  upon  the  river  have  settled  in  some  oases,  but  have  sub- 
served tlieir  purposes  and  are  in  good  order. 

Beyond  the  general  fact  that  the  river  has  been  deepened  the  information  concern- 
ing the  effects  upon  it  of -the  improvements  thus  far  made  is  very  meager. 

It  having  been  decided  that  funds  appropriated  for  carrying  on  work  under  an  ap- 
proved project  can  not  be  properly  applied  to  ahy  other  purpose^  it  has  been  impos- 
aible  to  make  any  observations  upon  or  any  study  of  the  physical  featnres  of  the 
nver,  although  the  necessity  for  such  is  undoubted.  Concerning  the  rate  of  progress 
of  the  tidal  wave,  the  direction  and  force  of  the  tidal  currents,  the  discharge  of  the 
stream,  the  ratio  of  the  volume  voided  during  the  flood  to  tnat  voided  during  the 
ebb  tide,  and  the  effects  which  the  improvements  thus  far  executed  have  had  upon 
the  high  and  low  water  slopes  of  the  river,  very  little  is  known.  The  varying  in- 
flueaoes  of  winds,  storms,  and  freshets  make  it  imperative  that  observations  to  have 
any  value  should  extend  over  several  months — better,  se^reral  years — and  it  is  earnestly 
reconunended  that  authority  may  be  granted  to  use  yearly  a  small  amount  of  the 
appropriations  for  the  improvement  of  the  river  in  a  study  of  the  physical  features 
of  the  stream,  or  if  this  is  impracticable  that  a  special  appropriation  may  be  made 
for  this  porpCNBe. 

The  tables  of  commercial  statistics  appended  hereto  show  a  steady  growth  of  both 
the  foreign  and  domestic  trade  of  Savannah.    It  is  now  the  largest  port  of  the  South 
Atlantic  coast,  the  second  cotton-port  of  America,  and  the  first  naval-stores'  port  of 
the  world.    The  exports  of  cotton  have  risen  from  less  than  500,000  bales  in  1872  to 
over  800,000  bales  in  1^,  and  are  still  increasing. 

The  increase  in  value  of  the  annual  exports  of  naval  stores  is  still  more  remarkable. 
Starting  with  a  value  of  lees  than  $50,000  in  1873,  it  reache  l  a  total  of  over  $3,250,000 
in  1886,  with  prospects  for  a  still  greater  increase  in  the  future.  The  receipts  of 
spirits  of  turpentine  for  the  year  1886-'87  were  nearly  40,000  casks  greater  than 
those  for  the  corresponding  period  of  last  year,  and  the  rosin  receipts  for  this  period 
were  over  131,000  barrels  greater.  The  value  of  the  exports  of  timber  and  lumber 
within  the  past  fifteen  years  has  risen  from  about  $500,000  to  over  $1,000,000;  that  of 
fruits  and  vegetables  from  less  than  $500,000  to  nearly  $'<2,000,000,  while  that  of  pig- 
iron  has  risen  from  about  $25,000  to  nearly  $200,000. 

While  the  volumes  of  exports  have  thus  increased,  and  the  tonnage  entered  at  the 
eustom-hoose  grown  from  1,074,367  tons  in  1873  to  1,355,121  tons  in  1886,  the  number 
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of  vessels  entered  and  cleared  during  tbis  period  has  decreased  by  lol,  from  the  fact 
that  the  increased  depth  of  water  in  the  river  allows  vessels  of  much  greater  carrying 
capacity  to  visit  the  port  than  in  former  years.  In  1873,  when  the  works  of  improve- 
ment were  be^un,  the  usual  high-water  draught  was  about  14^  feet.  At  presentp  ves- 
sels of  from  20  to  21  feet  draught  are  able  to  go  from  the  city  to  the  sea  on  a  single 
tide,  and  foreign  and  coastwise  steamers  of  great  carrying  capacity  have  largely  re- 
placed the  small  sail  vessels  which  fifteen'  years  ago  carried  the  great  balk  of  Savan- 
nah's commerce. 

The  increased  facilities  for  navigation  have  resulted  greatly  in  reducing  rates  of 
marine  freight  and  insurance,  and  this  has  had  a  direct  effect  upon  the  redaction  of 
freights  over  the  competing  land  routes.  So  many  causes,  however,  have  been  in 
operation  during  the  last  fifteen  years  to  secure  reductions  in  these  directions  that  it 
is  perhaps  impossible  to  ascertain  what  portion  is  due  to  the  improvement  of  the 
harbor.  Mr.  Connor,  late  the  president  of  the  Savannah  Cotton  Exchange,  estimates 
it  at  25  per  cent.,  and  this  is  perhaps  below  rather  than  above  the  actual  decrease, 
inasmncn  as  without  the  improvements  already  near  completion  it  would  be  impos- 
sible for  a  majority  of  the  foreign  and  coastwise  steamers  now  plying  to  this  port  to 
enter  the  harbor  at  all. 

As  to  the  advantages,  prospective  and  realized,  through  the  completion  of  the  pro- 
posed improvements,  it  majr  be  stated  that  those  already  made  have  Justified  the  ex- 
tension of  lines  of  railway  into  the  interior,  opening  up  to  those  places  markets  for 
their  products  which  before  did  not  exist. 

The  Savannah,  Florida  and  Western  Railway  system,  embracing  over  750  miles  of 
railway  in  Florida  and  Georgia,  with  nearly  1,000  miles  of  steam-boat  and  steam-ship 
lines  tributary  thereto,  depends  largely  for  the  shipment  of  its  freight  upon  the  facih- 
ties  i^fforded  by  the  port  of  Savannah.  Throngn  the  Central  Railroad  system  of 
Georgia,  with  over  2,200  miles  of  rai  way  in  the  States  of  Georgia,  Alabama,  and 
South  Carolina,  the  richest  timber,  coal,  and  iron  districts  of  those  States  find  an 
outlet  at  Savannah  to  the  sea.  With  the  extensioos  now  being  constructed,  the 
States  of  Mississippi,  Tennessee,  and  Kentucky,  as  well  as  the  great  grain-prodacing 
sections  of  the  West,  will  be  brought  nearer  to  the  Atlantic  coast  at  Savannah  than 
at  any  other  point,  and  over  railways  of  easy  grades,  free  from  obstruction  by  snow 
and  ice.  With  increased  shipments  of  heavy  freights,  such  as  grain,  iron,  and  coal, 
deeper  water  at  Savannah  will  be  imperatively  required.  The  improvements  hereto- 
fore executed  and  the  expectations  of  further  improvements  yet  to  be  made  have  been 
the  inducements  to  develop  the  railway  systems  before  mentioned.  The  sections  of 
country  made  tributary  to  Savannah  by  these  railways  are  among  the  richest  in  the 
United  States,  and  to  enable  the  port  to  furnish  an  outlet  for  the  growing  commerce 
brought  to  it  from  the  interior,  deep  water  is  more  than  ever  needed. 

The  work  of  improvement  has  now  reached  a  point  where,  with  irregular  and  in- 
sufficient appropriations,  such  as  have  been  made  in  the  past,  future  progress  will  be 
slow  and  unsatisfactory.  Operations  should  be  conducted  throughout  the  whole  ex- 
tent of  the  river  simnltaneously,  and  dredging  should  be  accompanied  with  or  promptly 
followed  by  contracting  works. 

In  carrying  on  operations  under  the  project  for  obtaining  28  feet  of  water  from  the 
city  to  the  sea  the  most  satisfactory  results  can  not  be  obtained  with  an  expenditure 
of  less  than  $1,000,000  during  the  next  fiscal  year. 

Tables  of  commercial  statistics  and  arrivals  and  clearances  of  vessels  are  appended 
hereto.  Charts  showing  works  constructed  for  the  improvement  of  the  Wrecks  Chan- 
nel and  the  Long  Island  Crossing  are  transmitted  herewith. 

The  following  tables  show  work  done  during  the  year: 

JettjfVfork, 


1886-'S7. 


November,  December,  April,  Jane 

Deoembe^  JsnoAry,  Febroaiy,  Maroh, 

April,  Mfty. 
December,  JsmiAry,  Febmftry,  May,  Jane. 

December,  Jaoaary,  M»y 

Febraary,  March,  April,  May,  Jane 

May 

Jane 

Do 

Do 

Do 


Total 


LocaUty. 


Dam  No.  28. 
Dam  No.  86. 


Dam  No.  26 

Dam  No.  33 

Fig  Island  Jetty 

Dam  No.  25 

Dam  No.  14 

Dam  No.  20 

Philbrick'aCatDam 
Big  (Hp  Dam 


8q.  ydt. 
2,687.55 
20,024.68 

1,263.66 

227.33 

16, 067. 24 


40,060.45 


Fasdaea. 


Ou.yda, 
160.00 
800.02 

2,872.37 

1,623.88 

23,271.18 

217. 71 

630.16 

80&S8 

1,255.06 

8,217.23 


Stone. 


Ou.ifdM. 

61&64 
4,202.16 

1,862.51 

1,054.24 

7, 526. 10 

87.77 

13&84 

18&61 

253.77 

1,878.88 


80,068.48  I      17,ML76 
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Dredffing. 


1886-'87. 


Locality. 


Horember,  December,  Janaary,  February,  Hay Tybee  Knoll 

I>eeember |  Upper  Flata 

December,  January,  February I  Wrecks C hannel . 

Norember,  December,  April,  May |  Garden  Bank  — 

February,  March,  April i  Upper  Rice  Mill 

Toua 


Cubic  yards. 


25.28a.O 
4,418.5 
41, 843. 0 
24,833.5 
24,712.0 


121,093  0 


Mr.  B.  G.  Thomas,  asaistant  engineer,  has  performed  his  dnties  during  the  year 
with  skill  and  fidelit  v. 

Very  respectfnlly,  yoor  obedient  servant, 

O.  M.  Cartbb, 
First  Lieuimutnt,  Carps  of  Engineer$. 
CoL  Q.  A.  GnxMOBX, 

Ccrp9  of  Engineers,  U,  8,  A, 


COMMSRCIAJL  STATISTICS. 


ifrifolt  and  olearanees  of  vessels  and  oommeroe  at  Savannah,  Oa.,  from  Jannarg  1,  1873 

to  December  31,  1886. 

ARBIYED. 


1«78 
1874 
1875 

im 

1877 
1878 
1879 
1881 
1881 
1888 
1888 
1881 
1885 
1888 


CoMtwiae. 


Ka 


488 
418 
870 
855 
833 
823 
BW 
888 


881 


895 


Tone. 


881.595 
854,700 
310  877 
820,015 
879.820 
885,532 
411.704 
440.881 
508,422 
544,448 
4f8.228 
482,917 
403,010 
608,078 


Crew. 


11.984 
10,048 
10.102 
10.848 
10.887 
10.088 
8.235 
9,990 
11,009 
12,605! 
10,059, 
13,735 
14,022 
14,584 


Foreign  porta. 


American  yeaaela. 


No. 


84 
86 
67 
58 
54 
61 
30 
14 
21 
11 
10 
14 
12 
10 


Tons. 


Crew 


16,140 

4),  030 

39.208 

40.832 

40,948 

45. 208 

21,994 

7,724 

10, 729 

4,865^^ 

4.115 

5,632 

5,058 

5,052 


383 
847 
781 
987 
951 
1,670 
430 
170 
237 
100 
90 
116 
125 
185 


Foreign  vessels. 


Na 


213 
2d4 
222 
260 
287 
326 
279 
244 
254 
204 
160 
287 
251 
268 


Tons. 


110.316 
182, 517 
145.748 
169,649 
168. 247 
235,  787i 
198.040 
172, 224 
151.  463 
115.061 
87. 025 
174, 676 
168,8)11 
177,229 


Crew. 


TotaL 


Na 


2,099 
4,232 
3,290 
8.865 
3,930 
5, 8141 
3.960 
8.533 
8,474 
2.718 
1.965 
3,984 
8,416 
8,719 


710 
768 
6.59 
673 
674 
700 
628 
590 
658 
606 
560 
689 
658 
071 


Tons. 


617. 051 

578. 247 

495.923 

530.496 

589.021 

660,527 

031.828 

626,829 

670,614 

664, 374 

650,866 

I  663,225 

I  661,089 

t  680.254 


Crew. 


15,816 
15.127 
14, 173 
15,200 
15  7C8 
18.078 
12,614 
1.1, 699 
14.780 
16.429 
12,714 
17. 835 
18,163 
18,438 


Fut. 

17.60 

17.60 

17.60 

17.76 

18.26 

1&50 

17.75 

lass 

19.00 
19.00 
18.25 
19.00 
20.75 
20.00 


CLEARED. 


1873. 
1874. 
1875. 
1870. 
I8n. 
1878. 
1870. 
1880. 
1881. 
1883. 
1188. 
1084. 


400 

480 
819 
410 
400 
878 
865 
310 


860 
855 


414 
878 


898^060 
407,295 
284,831 
861,999 
439.370 
418,958 
442.734 
434.864 
60&422 
500.213 
416.720 
452.802 
602.778 
473,135 


13,749 
12.748 

9.870 
11.222 
12,081 
10,475 

8,834 
10.108 
11.4^ 
11,917 

0,780 
13,363 
14, 672 
13,912 


66 
71 
72 
80 
65 
64 
36 
26 
22 
23 
10 
15 
20 
3 


30,102 

40. 397 

89,311 

49,483 

44,829 

40,128 

24,891 

12,  536 

13, 052 

0,155 

4,115 

5,6M 

a722 

939 


680 

224 

822 

220 

804 

196 

1,163 

185 

1,066 

161 

1, 255 

260 

497 

223 

271 

242 

253 

261 

205 

209 

90 

165 

131 

288 

148 

228 

24 

202 

129.164 
145, 038 
128.086 
119,099 
103.342 
183, 757 
156,470 
168,255 
180, 570 
135.  375 
87,400 
194. 075 
154.858 
194,703 


8,194 
3,437 
2,924 
2,827 
2,589 
5,875 


2,015 
4,315 
8.844 
8,970 


756 
780 
586 
676 
626 
702. 


K  129,  624 
3.449'  578 
3.745  652 
8,023 


582 
530 
663 
662 
643 


657, 816 
592,780 
452.228 
531.181 
587.511 
642.8431 
624,005 
615,655 
702, 053 
650,743 
507,235 
652.611 
666,363 
668,867 


17,632 

17,007 
18,104 
15,212 
15.736 
17, 105 
12,460 
13, 825 
15,456 
15, 145 
11.K86 
17,809 
18,104 
17,000 


17.60 
17.60 
17.60 
17.70 
18.25 
18.60 
17.76 
18.38 
19.00 
19.00 
ia26 
19.00 
20.17 
2a  00 


*  Compiled  by  the  harbor.ma8ter. 
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ArrivaU  and  clearances  oj  veeeeU  and  commerce  ofSaeamnahf  Oai,  etc, — Continaed. 

COMICEBCB. 


Yean. 

Yalae  of 

Yalneof 

Duties 

] 
Years. 

i 

Yalae  of 

Yalae  of 

Duties 

exports. 

imports. 

oolleoted. 

exports. 

imports. 

collected. 

1873 

129.850,275.00 

$890,664.00 

$160,011.77 

1880 

$49, 297, 981. 25 

$660,974.00 

t78,45a41 

1874 

60,500.945.04 

788, 220. 00 

110.102.74 

.1881 

47,448,117.00 

952, 512. 00 

356,550.22 

1876  .... 

48,004,295.60 

511,818.00 

61. 625.  U 

1882 

48, 340. 033. 00 

657. 255. 00 

61. 148. 70 

1876 J 

41, 23(5. 581. 00 

611,528.00 

58,163.36 

1883 

60. 890, 937. 00 

667,182.00 

65,245.84 

1877 

83,660.981.00 

664,937.00 

84, 959. 93 

1881 

60,934,184.00 

096, 434. 00 

49,147.28 

1878 

41,793,477.71 

606,506.00 

23.864.35 

1886  .... 

42,25^,397.00 

513,286.00 

4M62.40 

W9 

44,980,070.89 

878^782.00 

27, 77a  73 

1886 

64,724,275.44 

856,433.00 

85,466.68 

JoHH  F.  Whkaton, 

Collector, 


Value  in  dollare  of  exporU  and  imporUf  domeetlo  and  foreign,  atport  of  Savanndk,  Gkk, 
through  the  medium  of  ocean  transportation,  from  1872  to  1886. 

(Compiled  by  £.  F.  Bryan,  saperinteadent  Savannah  Cotton  Bxchaace,  from  the  records  of  the  8a> 
Tannah  Couon  Exchange,  Savannah  Board  of  Trade,  and  reports  of  the  agents  of  the  several  steam- 
ship lines  plying  between  tliis  and  NortlieTii  and  Eastern  ports.] 

[Year  ending  August  81.] 


1880. 


BZFOBn. 

Cotton 

Naval  stores 

Lumber  and  timber 

Rice 

Pig  iron 

Hides  and  wool 

Fruits  and  vegetables 

Yams  and  domestics 

Misoellaneoas 

Total  exports 

DIPOBTB. 

Fertilisers 

Coal 

Hay  and  grain 

Sails..... 

Coffee 

Hiscellaneoas 

Total  imports 

Grand  total  exports  and  im 
ports 


$38,807,726 

8,296,503 

1,010.680 

210,367 

193, 836 

212. 804 

1,834,713 

8,834,950 

2, 127, 212 


61,028,190 


2,238,664 
224,840 
818,250 
126,000 
512,000 
47,689,280 


61,118,624 


102,146,714 


1886. 


$36,191,441 

2.944,826 

924,685 

844,232 

186.604 

228,606 

1, 767, 852 

3.500.620 

2, 225, 100 


48,818.216 


2, 709, 511 
196,870 
850,419 
125,000 
500,000 
46,999.280 


1884. 


$88,221,876 

8,278,296 

924,454 

855.937 

176. 612 

215, 814 

1,790,210 

8,757,811 

2,206,504 


46,425,618 


1,626,601 
201,200 
846.550 
125,000 
600.000 
46,812,965 


49,881.080        49,112,816 


9^194,296 


96,687,829 


1888. 


$41,778,266 

2, 821, 106 

949.031 

682,624 

173,560 

254,296 

1, 512, 302 

8.860.450 

1,989,300 


63,915,934 


2,270,466 
210, 015 
888,476 
125,000 
600.000 
44,ii60,850 


47,609,796 


101,615,780 


1881 


$40,495,221 

2,066,848 

1,047.694 

914,905 

145.900 

241.660 

1,460,206 

3,625,468 

2,007,586 


62,004,948 


2,870,985 
219.660 
860.685 
125,000 
600,000 
42,875,946 


4^  953, 105 


97,968^858 


EXPOBTB. 

Cotton 

Naval  stores 

Lumber  and  timber  . . 

Rice 

Pig  iron 

Hides  and  wool 

Fruits  and  vegetables 
Yams  and  domestics. 
VisoeUaneons 

Total  SKporta.* 


1881. 


$48,019,799 

2,072.291 

835,176 

879,480 

158,760 

225,890 

1, 200, 160 

8,729,606 

1,866,850 


88,986,901 


1880. 


$38,233,425 

1.294,838 

653,081 

877. 248 

133,812 

240. 700 

1.140.625 

8, 312, 412 

1,750,776 


1879. 


1878. 


47,836,411 


$32, 625. 777 
998.682 
669,064 
68^  728 
125. 200 
240. 915 
890.220 
8,998.510 
1, 767, 826 


40,901,431 


$31. 993, 123 
774,207 
772,057 
581.436 
106.210 
228,656 
847. 512 
2,912,867 
1.818,420 


88^978^968 


1877. 


$28,691«647 
677,988 
671,868 
465,980 
95,800 
206,668 


2,166,40$ 
1,800,318 


83,101^188 
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Value  in  dollwrs  of  exparU  and  importSf  domestic  and  foreign ,  etc, — ContiDoed. 


DCrOBTB. 

Fertilisers 

Coal 

Hay  ADcl  grain 

Srita.-.T. 

Coflbe 

Miaeeliaaeons 

Total  importa 

Grand  tolal  exporia  and  im 
porta 


1881. 


1880. 


1879. 


1878. 


$2, 670, 545 
200,440 
885,416 
100,000 
400,000 

44. 760, 5U0 


48,716,900 


107,702,801 


13, 838, 058 
198,860 
895,212 
100,000 
400.000 

40,590,850 


45,522.480 


93,858,891 


$2,784,667 
209.840 
860,555 

lou,  uoo 

400,000 
89,200,410 


13, 116, 788 
187, 350 
382.012 
100,000 
400.000 

38, 76:^  315 


43,064,472 


83,966.893 


82,927,453 


1877. 


$2,715,728 
190,625 
400,880 
100,000 
400,000 

32, 500, 775 


42,948,465  |        86,807,908 


68,411,761 


Cotton 

Naval  atorea 

Lumber  and  timber . . 

Biee 

Piffiron 

Hidaa  and  wool 

Freita  and  regatablea 
Tama  and  domaatica . 
IDaoeUaneona 

,    Total  exporta  . . 

FwtiUaera 

Coal 

Hay  and  grain 

8dta 

Coflte  ..............•••■.....■ 

marollaneona 

Totalimporta 

Qtand  total  exporta  and  im 


1876. 


$32,817,672 

208,176 

661,562 

650,887 

65.250 

219, 400 

512,940 

2,349,672 

1,400,666 


88,885,464 


2,001,902 

11^460 

893,766 

80,000 

800,000 

84,650,850 


87,601.967 


76.677.481 


1876. 


$44,006,476 

110,964 

660,582 

646,860 

66.310 

197, 320 

468,600 

2.606.450 

1, 620. 320 


60,282,282 


l,838|o09 

182,800 

406,650 

80.000 

275,000 

38,790,400 


1874. 


$47,774,638 

59.029 

667,189 

631,796 

51,500 

190,206 

451, 680 

2, 897, 316 

1,638,200 


64, 261, 553 


1,645,860 

170. 825 

408,975 

80,OCO 

275,000 

85,880,625 


41,072,750 


91, 856, 041 


88,870,685 


92,632,888 


1873. 


$61,314,818 

45,144 

562,740 

208,250 

40,616 

176,650 

410, 790 

3, 148, 1G7 

1, 920, 2f25 


67, 826, 399 


1^624,427 

175,255 

396,210 

80,000 

260,000 

85,609,490 


88,185,382 


106,901,781 


1872. 


$34,266,847 


548,895 

187,649 

25,500 

170,410 

492.016 

2,405,960 

1, 412, 440 


89, 609, 716 


1,692,601 

160,106 

890,400 

80,000 

250,000 

80,275,960 

82,849,066 


72;  868, 772 


The  above  statement  does  not  include  receipts  and  shipmeuts  by  rail,  nor  does  it 
indnde  value  of  domestic  traffic,  local  manafactnres,  banking,  etc.,  but  is  con- 
fined strictly  to  valne  of  exports  and  imports  which  have  a  direct  bearing  upon  our 
water-ways  transportation.  While  values  have  decreased  during  the  past  fifteen 
years  about  one-third,  the  values  in  1886,  compared  with  1872  in  volume,  is  nearly  50 
per  cent,  greater.  This  is  due  to  the  large  increase  in  tonnage.  The  item  of  miscel- 
Iineons  in  imports  embraces  bagsing.  iron  ties,  tobacco,  boots  and  shoes,  bacon,  dry 
goods,  hats,  clothing,  drnss,  fhmuure,  hardware,  crockery,  sugar,  flour,  cigars,  canned 
goods,  and  mannfacturea  articles  generally. 


IMPBOVEMENT  OP  SAVANNAH  RIVER  BETWEEN  THE    CITIES    OF  AU- 
GUSTA AND  SAVANNAH.  GEORGIA. 

Operations  for  improving  Savannah  Biver  between  the  cities  of  Aa- 
gosta  and  Savannah,  Ga.,  have  intermittently  been  carried  on  since 
Febmary,  1882,  by  means  of  foar  appropriations  made  by  Congress, 
aggregating  $70,000,  and  of  the  snm  of  $2,S00  received  from  other  ap- 
propriations for  the  nse  of  snag-boat. 
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An  examination  of  this  portion  of  Savannah  Biver  waa  made  nnder 
my  direction  in  September  and  October,  1880,  and  my  report  thereon, 
dated  December  22, 1880,  with  plan  of  improvement,  appears  in  Appen- 
dix J  6,  Annual  Report  of  the  Chief  of  Engineers  for  1881,  and  is 
printed  in  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 

The  distance  between  the  cities  of  Angnsta  and  Savannah  is  about 
100  miles  in  a  straight  line,  and  273  miles  by  river. 

For  the  greater  part  of  the  year  the  river  was  found  to  be  navigable 
for  steam-boats  drawing  from  4  to  5  feet,  but  during  the  dry  season  in 
autumn  the  river  is  very  low  at  various  places,  and  boats  had  then  to 
discharge  and  receive  their  cargoes  at  some  point  below  Augusta. 

The  chief  obstructions  to  navigation  were  found  to  comprise  shoals 
or  bars  of  sand,  snags,  floating  and  overhanging  trees,  and  pile  obstruc- 
tions. 

PROJECT  OF  IMPROVEMENT. 

The  project  for  improving  the  river  recommended  in  my  report  of 
December  22,  1880,  comprises  the  following  works: 

(1)  Narrowing  the  river  by  low  wing-dams  where  excessive  widths 
produce  or  maintain  bars. 

(2)  Aiding  the  accumulation  of  silt  between  the  wing-dams  by  light 
hurdle  traverses. 

(3)  Protecting  the  banks  where  needed  by  thin,  flexible  brush  mat- 
tresses weighted  with  stone,  or  in  some  other  suitable  manner. 

(4)  Cutting  oflF  projecting  points  of  land. 

(5)  Removing  existing  pile  obstructions. 

(6)  Removing  snags,  floating  timber,  and  overhanging  trees. 

(7)  Aiding  the  formation  of  the  low- water  channel  in  a  few  localities 
by  dredging. 

The  object  of  the  plan  of  improvement  is  to  procure  a  low-river  chan- 
nel of  not  less  than  5  feet,  and  the  cost  of  the  works  is  estimated  at 
$91,000. 

OPERATIONS  PRIOR  TO  JULY  1,  1886. 

With  the  funds  first  appropriated  a  snag-boat,  designed  for  remov- 
ing snags,  piles,  overhanging  trees,  and  similar  obstructions,  was  built 
This  boat  has  since  been  employed  on  the  river  reaches  extending  from 
Cooney  Cut  Bar,  8  miles  below  Augusta,  to  Saxon's  Landing,  134  miles 
lower  down,  and  a  large  number  of  snags,  piles,  cypress  stumps,  and 
overhanging  trees  have  been  removed,  as  well  as  the  wrecks  of  several 
flat-boats.  The  other  operations,  which  were  carried  on  by  contractS| 
comprised  the  improvement  of  the  river  at  four  places  where  the  chan- 
nel was  of  insufficient  depth  during  low-river  stages  owing  to  excessive 
width  of  the  water-way.    These  places  were  : 

Gardner's  Bar,  opposite  the  lower  part  of  the  city  of  Augusta.  Five 
wing-dams  were  built,  their  land  ends  resting  on  the  left  or  South  Car- 
olina bank  of  the  river.  Their  lengths  are  so  adjusted  as  to  reduce  the 
width  of  the  river,  originally  averaging  650  feet,  to  350  feet.  The  right 
bank,  which  is  steoj)  and  comparatively  high,  was  revetted  where  it 
was  caving. 

Course's  Bar,  1  mile  below  Gardner's  Bar,  was  improved  by  the  con- 
struction of  five  wing  dams,  four  of  them  resting  on  the  left  bank. 
These  dams  reduce  the  width  of  the  river  in  the  same  manner  as  at 
Gardner's  Bar,  but  the  work  was  not  completed. 

At  Sand  Bar  Ferry  Bar,  4  miles  below  Augusta,  the  low-water  chan- 
nel was  deficient  '  i  depth  where  it  crosses  from  one  bank  to  the  other. 

Four  wing-dams  were  built  on  the  left  bank  and  one  dam  on  the  right 
bank  with  Uie  necessary  bank  revetments. 
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At  Blue  House  Bar  the  width  of  the  water-way  was  reduced  from  700 
feet  to  400  feet  by  the  constructioa  of  four  wing-dams,  two  on  either 
side.    The  system  of  works  required  was  not  completed. 

All  these  dams  were  formed  of  brushwood  fascines,  broken  stone,  and 
some  gravel.  Details  of  the  work,  briefly  described  above,  were  given 
in  former  annual  reports. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING    JUNE  30,  1887. 

An  appropriation  of  $15,003  was  made  by  act  approved  August  5, 
1886,  and  work  was  commenced  in  October  of  that  year,  lifteen  months 
after  the  date  when  operations  were  last  suspended. 

As  under  previous  appropriations,  the  snag-boat  Toccoa  has  been  em- 
ployed in  removing  snags  and  other  obstructions,  while  the  construc- 
tion and  repair  of  wing-dams  has  been  done  by  contract.  About  40 
per  cent,  of  the  appropriation  was  allotted  to  the  operations  of  the  snag- 
boat  between  the  city  of  Savannah  and  Mason's  Ferry,  261^  miles  above. 

Two  hundred  and  fifty-nine  snags,  logs,  and  stumps,  and  596  leaning 
trees  were  removed.  The  boat  also  rendered  efficient  assistance  in  rais- 
ing the  steamer  Ethel,  that  had  been  snagged  and  sunk  near  Beck's 
Ferry,  30  miles  above  Savannah.  Propossds  for  continuing  the  work  of 
building  and  repairing  wing-dams  were  invited  November  29, 1886. 
Except  that  no  gravel  was  to  be  employed  for  covering  the  brush  work, 
the  specifications  were  essentially  the  same  as  those  which  formed  part 
of  the  preceding  contract,  details  of  which  were  given  in  my  annual  re- 
port for  the  fiscal  year  ending  June  30, 1885. 

Of  two  bids  received,  that  of  John  P.  Gaynor,  of  Savannah,  Ga.,  was 
the  lowest,  and,  with  the  approval  of  the  Department,  a  contract  was 
made  with  him  February  9,  1887. 

An  examination  made  in  the  eiM^ly  part  of  March,  1887,  had  shown 
that  it  was  necessary  to  resume  work  at  Blue  House  Bar,  6  miles  be- 
low Augusta,  and  at  Course's  Bar,  1^  miles  below  the  toll-bridge  at 
Augusta,  where  all  the  dams  designed  for  its  improvement  had  not  yet 
been  built. 

At  Blue  House  Bar,  two  new  wing-dams  (I  and  A)  were  built  about 
360  feet  above  another  pair  (2  and  3)  formerly  constructed ;  also  a  new 
dam  (3^),  springing  from  the  right  (Georgia)  bank  of  the  river,  lower 
down,  between  two  older  dams  (3  and  5)  on  the  same  side.  During  a 
long  continued  high  stage  of  the  river  in  the  preceding  year,  while 
operations  were  at  a  stand-still,  the  currents  had  cut  behind  Dams  2  and 
4,  on  the  left  or  South  Carolina  bank,  leaving  these  dams  disconnected 
from  the  new  made  bank.  These  dams  were  extended  to  the  rear,  and 
strong  bank  protections  constructed.  Dam  No.  3  opposite  (No.  2),  which 
bad  settled  somewhat,  was  raised  to  its  proper  level. 

At  Course's  Bar,  where  five  wing-dams  (7,  8,  and  10  on  the  left  bank, 
and  6  and  9  on  the  right  bank)  already  existed,  a  pair  of  new  wing- 
dams  (11  and  12)  was  constructed,  leaving  a  water- nn  ay  of  480  feet  be- 
tween their  heads,  the  width  of  the  river  here  being  about  800  feet 
The  older  dams  were  raised  and  strengthened.  These  operations  ex- 
hausted the  available  funds,  and  work  was  again  suspended  April  30, 
1887. 

The  material  employed  for  the  work  during  the  past  fiscal  year 
amounted  to2,732.8cubicyardsof  fascines  and  1,725.4  cubic  yards  of  rip- 
rap stone. 

CONDITION  AND  EFFECTS  OF  THE  WOEKS. 

The  dams  built  on  the  reaches  from  Augusta  to  Blue  House  Bar  are 
in  good  condition,  except  that  one  dam  (No.  5^)  at  the  last-named  place 
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had  settled  a  good  deal  when  the  operations  of  the  past  fiscal  year  were 
closed,  but  no  funds  could  be  spared  to  raise  it.  On  February  17, 1887, 
the  snag-boat  was  considerably  damaged  by  the  premature  falling  of  a 
large  tree;  she  was  taken  to  Savannah  for  repairs,  and  when  these  had 
been  made  she  was  put  out  of  commission. 

The  work  of  the  snag-boat  has  been  very  useful  to  the  navigation  of 
the  river.  On  the  numerous  reaches  where  she  has  operated,  embracing 
nearly  the  entire  length  of  the  river  from  Savannah  to  Augusta,  not  a 
single  accident  to  a  boat  has  occurred  from  running  foul  of  snags  or 
sunken  logs,  while  such  cases  were  of  frequent  occurrence  in  former 
years. 

1  regret  that  I  have  to  state  that  the  low-water  channel  at  these 
places  where  wing-dams  have  been  constructed  is  not  at  present  in  a 
satisfactory  condition. 

There  is  less  than  3  feet  of  water  in  the  channel,  where  previously  the 
dams  had  already  produced  a  continuous  depth  of  not  less  than  4  feet. 
I  have  no  doubt  that  the  deterioration  of  depth  is  in  no  small  measure 
to  be  ascribed  to  the  existing  mode  of  making  iutermittingly  insuffi- 
cient appropriations.  When  operations  have  to  be  suspended  from 
want  of  funds,  the  river  is  again  left  to  itself;  the  means  are  not  at 
disposal  to  keep  the  partially  improved  reaches  under  proper  surveil- 
lance, which  would  enable  the  engineer  in  charge  to  note  the  develop- 
ment of  effects  of  the  work  done,  and  other  changes  in  the  regimen  of 
the  river,  and  to  decide  what  should  be  done  at  each  locality  to  aid  a 
favorable  development  of  the  channel  or  to  counteract  incipient  deteri- 
oration from  any  cause.  And,  even  if  such  careful  watch  were  held, 
no  funds  would  be  available  to  make  prompt  repairs  where  freshets 
have  injured  banks  or  dams,  or  to  complete  the  proposed  system  of 
wing-dams  and  bank  protections  at  any  point,  where  the  partially  fin- 
ished work  has  failed  to  produce  any  marked  or  continuous  improve- 
ment. 

About  the  time  when  the  last  appropriation  was  made,  there  had  been 
for  a  year  past  really  no  low  water  in  the  river,  while  high  floods  had 
taken  place  occasionally.  This  led  to  excessive  cutting  of  banks,  caus- 
ing increased  deposit  of  sediment  in  the  stream  where  the  required 
number  of  dams  and  amount  of  bank  revetting  had  not  been  completed. 

It  is  also  found  that  in  the  reach  immediately  below  the  city  of  Au- 
gusta, where  the  worst  shoals  exist,  the  system  of  works  must  be  en- 
larged for  better  concentration  of  current  in  the  low- water  channel,  for 
which  purpose  it  is  proposed  to  apply  here,  and  at  other  shoals  where 
it  may  be  admissible^  the  expedient  referred  to  in  the  existing  project, 
to  wit,  the  construction  of  light-traverses  or  silt-catches  between  wing- 
dams. 

The  plan  of  improvement  was  not  based  upon  a  comprehensive  sur- 
vey of  the  river,  but  only  upon  an  examination  with  Instrumental  sur- 
veys of  some  places,  and  it  could  not  be  expected  that  the  plan  would 
be  as  perfect  as  desirable. 

When  an  appropriation  became  available  a  local  survey  was  made  of 
such  place  or  places  where  an  improvement  was  urgently  needed  and 
might  possibly  be  done  with  the  funds  allotted,  but  it  was  impossible, 
for  want  of  sufficient  means,  to  make  a  thorough  survey  of  the  whole 
length  of  river  where  objectionable  shoals  existed  and  where  obstruc- 
tions might  be  forming. 

From  data  supplied  by  the  examination  it  was  estimated  in  my  plan 
for  improving  Savannah  River  that  2,000  snags,  trees,  logs,  and  siim- 
lar  obstructions  would  have  to  be  taken  from  the  river  between  Uia 
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cities  of  Savannah  and  Augusta.  The  snag-boat  has  already  removed 
1,906  of  such  obstructions,  besides  a  number  of  wrecked  flat-boats,  and 
additional  snagging  work  is  still  required.  The  irregular  appropria- 
tiODS  have  ni-cessitated  working  the  snag  boat  at  seasons  when  tbe  river 
vas  high  and  when  work  could  not  be  economically  done,  and,  again, 
tke  boat  had  to  be  tied  up  from  lack  of  funds  for  months  at  a  time  in  a 
climate  where  decay  is  rapid.  As  a  result,  numerous  and  costly  repairs 
have  had  to  be  made  which  would  not  have  been  needed  if  the  boat 
could  have  remained  in  commission. 

I  am  confident  the  general  plan  adopted  for  improving  Savannah 
Biver,  if  carried  out,  will  eventually  secure  a  navigable  channel  of  not 
less  than  5  feet  depth  at  low  river  stages,  but,  for  reasons  just  given, 
the  original  estimate  of  $91,000  must  be  increased.  A  more  extended 
system  of  wingdam  and  bank  protections  is  required  for  Gardner's  and 
Course's  bars,  just  below  the  city  of  Augusta,  where  the  bars  must  be 
treated  as  one  continuous  shoal,  and  the  shoals  of  Sand  Bar  Ferry  Bar 
and  Blue  House  Par  need  additional  work.  No  work  has  yet  been  done 
at  the  deficient  reaches  of  Gooney  Gut  Bar,  Tutt's  Shoal,  the  two 
Twigg's  Bar,  Flowery  Gap  Bar,  Brigham  Bar,  and  some  other  places  of 
lessei-  importance.  I  think  that  the  original  estimate  must  be  increased 
about  $85,000,  including  the  cost  of  additional  work  to  be  performed  by 
the  snag-boat  Toccoa. 

With  any  funds  that  may  be  provided  by  Gongress  it  is  contem- 
plated to  complete  the  systems  of  works  already  commenced  at  Gard- 
Der^s  Bar,  Gourse's  Bar,  Sand  Bar  Ferry  Bar,  and  Blue  House  Bar,  and 
at  places  lower  down,  or  so  much  of  the  work  indicated  as  the  amount 
of  the  appropriation  may  permit. 

SEMABKS    ON    COMMEBCE    AND    NAVIGATION    OF    SAVANNAH    BIVEB 

BELOW  AUGUSTA. 

The  information  received  by  me  in  regard  to  the  commerce  and  navi- 
^tion  of  Savannah  River,  in  the  year  1882,  when  the  work  of  improve- 
ment was  commenced,  and  at  the  present  time,  is  rather  meager. 

It  is  understood  that  in  1882  the  commerce  of  the  river,  especially  in 
the  way  of  through  shipments,  was  unimportant,  as  the  condition  of 
tbe  channel  rendered  navigation  uncertain  and  unsafe.  Partially  as  a 
Insult  of  the  improvement  thus  far  effected,  the  total  freight  that  passed 
over  the  river  at  Augusta  during  the  year  ended  June  1, 1887,  is  stated 
to  have  been  10,488  tons,  the  bulk  of  which — 6,643  tons — was  through 
freight  down-stream,  including  6,158  tons  (or  25,911  bales)  of  cotton, 
and  427  tons  naval  stores.  A  considerable  business  is  said  to  be  car- 
ried on  by  steamboats  which  do  not  run  up  as  far  as  Augusta.  Some 
details  of  the  present  commerce  of  the  river  are  given  in  the  accompa- 
nying report  of  my  assistant,  First  Lieut.  P.  V.  Abbot,  Corps  of  En- 
gineers. 

The  work  thus  far  done  by  Government  has  enabled  the  boats  plying 
between  Augusta  and  Savannah  to  carry  goods  at  a  redticed  cost  of  at 
least  20  per  cent,  in  freight  on  merchandise  and  one  eighth  cent  per 
pound  on  cotton.  As  regards  insurance,  the  difference  in  rates  be- 
tween the  river  and  competing  railroads  is  considered  to  be  insignifi- 
cant. Augusta  is  a  rapidly  growing  city ;  according  to  the  census  of 
1880,  its  population  was  then  23,023 ;  it  is  now  said  to  contain  between 
35,000  and  40,000  inhabitants. 

The  completion  of  the  proposed  improvement  of  Savannah  River, 
establishing  a  navigable  channel  of  4|  to  5  feet  water  at  low  stages, 
would  probably  be  followed  by  a  reduction  of  the  freight  rates  on  .cot- 
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ton  of  about  50  cents  per  bale,  and  20  per  cent,  on  all  eastern  freights. 

Augusta  would  become  an  important  distributing  point  for  large  por- 
tions of  Georgia  and  South  Carolina,  and  to  some  extent  for  Alabama, 
thereby  benefitting  the  population  of  such  tributary  country,  pennit- 
tiug  them  to  send  their  staple  products,  chiefly  cotton,  at  reduced  ex- 
pense to  port,  and  receiving  at  less  cost  their  merchandise,  fertilizers, 
etc.,  from  the  Eastern  States  and  the  West  Indies.  A  permanently  im- 
proved navigation  of  the  riv^er  will  necessarily  compel  the  competing 
railroads  to  reduce  their  rates  accordingly. 

It  is  desirable  that  Congress  should  make  a  liberal  appropriation  to 
carry  on  operations  vigorously. 

This  improvement  is  located  in  the  collection  district  of  Savannah,  Ga.     Savannah 
is  the  nearest  port  of  entry.     Amount  of  duties  collected  in  1886,  |35, 455.53. 

Since  the  plan  of  improvement  was  adopted,  the  following  appropria- 
tions have  been  made : 

By  act  of  Congress  approved  March  3,  1881 .- |15,000 

By  act  of  Congress  passed  August  2, 18821 - 25,000 

By  act  of  Congress  approved  July  5,  1884 15,000 

By  act  of  Congress  approved  August  5,  1886 15,000 

70  000 
Received  from  other  appropriations  for  use  of  snag-boat 2, 500 

Total 72  500 

Of  this  amount  the  sum  of  $72,345.08  has  been  expended  to  June  30,  1887. 

The  total  cost  of  the  existing  project  was  estimated  at  $91,000.  For 
reasons  stated  in  this  report,  this  estimate  will  have  to  be  increased  by 
$85,000,  making  the  probable  ultimate  cost  of  the  improvement  $176,000. 

The  reports  of  First  Lieut.  F.  V.  Abbot  and  First  Lieut.  O.  M.  Carter, 
Corps  of  Engineers,  are  transmitted  herewith. 

Money  statement, 

July  1,  1886,  amount  available 1235.15 

Amount  appropriated  by  act  approved  August  5, 1886 15,000.00 

15, 235. 15 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $14,730.47 

July  1,  1887,  outstanding  liablities 349.76 

15,080. 

July  1,  1887,  amount  available 154. 

{Amount  (estimated)  reauired  for  completion  of  existing  project 21, 000. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    21, 000. 
Submitted  in  compliance  with  requirements  of  sections^  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstract  of  praposaU  far  building  and  repairing  wing-dams^  eto,^  in  Savannah  SivfTf  hel 

Augu9taf  Ga.,  opened  December  29, 1886. 


No. 


1 
2 


Kunes  of  bidders. 


Mattresses, 

per  square 

yard. 


John  F.  Gaynor . 
Albert  J.  TriRgs. 


$1.27 
.75 


Stone, 

per  cubic 

yard. 


$2.67 
8.00 


ARrefcat^ 
cost  of  tlE»0 
work. 


$8,640.0$ 
0,602.0$ 


Contract  awarded  to  John  F.  Gaynor  at  the  price  stated. 
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report  of  lieutenant  frederic  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

CharUitoUy  S,  C,  June  30,  1887. 

Sir  :  I  have  the  honor  to  snbmit  the  following  report  of  work  done  for  the  improve- 
ment of  the  Savannah  River  below  Aagusta,  Ga.,  daring  the  fiscal  year  ending  June 
30,1887: 

Work  began  on  March  16, 1887, at  Blue  Uonse  Bar.  Two  new  dams,  Nos.  '*  a"  and 
I,  one  on  each  side  of  the  river  above  those  put  in  last  year,  and  one  new  dam,  No.  3^, 
between  the  two  old  dams  on  the  Georgia  side  were  constructed.  During  the  long 
continued  high  water  of  the  preceding  year,  the  river  had  cut  away  the  high  bank, 
from  which  Dams  2  and  4  sprung,  about  120  feet,  where  Dam  ''a''  is  now  locatetl ;  about 
^  feet  at  the  end  of  Dam  2,  and  about  40  feet  at  the  end  of  Dam  4.  Below  the  latter 
point  the  cutting  was  slight.  Dam^  2  and  4  were  thus  loft  disconnected  from  the 
shore.  In  the  gap  at  the  inner  end  of  Dam  2  there  was  a  depth  of  6  to  8  feet  at  low- 
water  level.  Dams  2  and  4  were  extended  to  the  new  bank,  and  strong  bank  pro- 
tections put  at  their  new  shore  ends.  Dam  3  had  settled  somewhat,  and  was  raised 
to  its  proper  level.  Dam  5  had  settled  very  much,  but  seemed  to  be  safe,  and  the 
funds  did  not  allow  its  being  raised  this  year.  All  the  dams  are  now  in  good  condi- 
tion, except  Dam  5,  which  is  in  good  shape,  but  too  low.  There  are  now  three  dams, 
Nos.  *'a,"  2,  and  4,  on  the  South  Carolina  side,  and  four  dams,  Nos.  1,  3,  3^,  and  5,  on 
the  Georgia  side. 

Work  was  finished  at  Blue  House  Bar  on  April  16,  1887,  and  the  plant  removed  to 
Courses  Bar,  where  twQ  new  dams,  Nos.  11  and  12,  were  built.  The  balance  of  the  ap- 
propriation was  devoteid  to  raising  and  strengthening  the  old  dams.  In  two  of  them, 
gaps  were  closed.  There  are  now  seven  dams  at  this  crossing,  Nos^  7,  8,  10,  and  11, 
OD  the  Smith  Carolina  side,  and  Nos.  "  b,"  9,  and  12,  on  the  Georgia  side.  All  are  in 
good  condition  at  the  present  time.  Work  was  suspended  early  in  Mdy,  due  to  the 
exhaustion  of  funds. 

There  was  no  money  available  for  work  at  Sand  Bar  Ferry  Bar. 

An  examination  made  in  the4atter  part  of  June,  1887,  at  a  stage  about  1  foot  above 
low  water,  shows  that  at  each  of  thise  localities  the  systems  of  dams  will  have  to  be 
extended  both  up  and  down  stream,  and  in  some  places  intermediate  dams  will  have 
to  be  put  in  before  any  marked  benefit  to  navigation  is  obtained.  There  is  now  less 
than  3  feet  in  the  best  channel  at  each  of  them,  the  depth  referring  to  low  water. 

The  channel  between  Gardners  and  Courses  bars  has  shoaled  very  much.  It  will 
probably  be  necessary  to  extend  the  system  of  dams  from  the  former  to  the  latter  be- 
tore  a  continuous  deep  channel  can  be  obtained. 

I  am  indebted  to  Mr.  J.  Tobin,  of  Augusta  Ga.,  for  the  following  information  re-* 
garding  the  commerce  passing  over  the  Savannah  River  at  Augusta,  Ga.;  there  is  also 
a  considerable  business  carried  on  by  steam-boats,  which  do  not  run  up  as  far  as  Au- 
gnsta.    I  have  been  unable  to  obtain  definite  statements  as  to  the  amount  of  this 
trade : 

6TATKHENT  OF  BUSINESS  DONE  ON   THE  SAVANNAH    RIVER  AT    AUGUSTA,  GEORQIA- 

[From  June  1, 1886,  to  June  1, 1887.] 

Tom. 

way  freight,  up : 

Com  and  oats 300 

Stores 230 

Shingles 32 

Cotton  (513  bales) 128 

Miscellaneous 95 

"ay  freight,  down : 

Goano 600 

Miscellaneous 1,250 

Throogh  freight,  up : 

Sngar 425 

Shot 25 

Sirup,  molasses,  and  vinegar 260 

Canned  goods 500 

Through  freight,  down : 

Rosin 328 

Turpentine 99 

Tar. 18 

Cotton  (25,911  bales) 6,158 

Miscellaneous 40 

Total  freight 10,488 


( 
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Mr.  Tobin  also  informs  me  that  a  Dew  compaDy,  nnder  the  name  of  the  Angasta 
Steamboat  Company,  has  been  organized,  and  are  now  building  two  new  boats  to 
ran  on  the  river.    If  these  boats  pay,  two  more  boats  will  be  built  and  run. 
Very  respectfully,  your  obedient  servant, 

Fkedbric  V.  Abbot, 
IXrat  LietUenant  of  Engineen, 

Col.  Q.  A.  GiLLMORE, 

Corps  of  Engineers^  U.  S.  A. 


report  of  lieutenant  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah,  Ga,f  July  6,  1887. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  of  the 
United  States  snag-boat  Toccoa  upon  the  Savannah  River  during  the  fiscal  year  end- 
inff  June  30, 1887. 

The  boat,  which  had  been  laid  up  for  more  than  a  year,  was  taken  to  Charleston, 
S.  C,  on  August  16,  1886,  for  repairs.  These  being  completed,  she  returned  to  Sa- 
vannah and  began  operations  upon  the  Savannah  River  on  October  12,  1886,  where 
she  waa  employed  until  February  27,  1887.  During  this  time  the  whole  extent  of 
river  between  Augusta  and  Savannah  was  worked  over,  with  the  following  results : 

Number  of  logs,  snags,  and  stumps  removed 259 

Number  of  overhanging  trees  removed 596 

The  river  is  now  in  better  condition  than  it  has  ever  before  been,  most  of  the  dan- 
l^rous  obstructions  to  navigation  having  been  removed.  Hon.  John  Lawton,  who 
18  largely  interested  in  steamboats  on  the  river,  writes : 

''The  work  already  done  has  been  of  great  benefit,  principally  that  done  by  the 
snag-boat  Toccoa,  removing  sunken  logs  and  snags.  •  As  an  evidence  of  the  improve- 
ment there  has  not  been  a  single  accident  to  a  boat  on  the  river  from  this  cause, 
which  has  not  been  the  case  before.'' 

To  keep  the  river  in  good  condition  will  require  the  services  of  a  snag-boat  yearly, 
not  only  in  removing  sna^s,  but  in  cutting  down  overhanging  trees  which  would  be 
thrown  into  the  river  during  freshets  to  form  new  snags.  The  amount  of  work  re- 
quired for  proper  annual  maintenance,  however,  should  continually  decrease. 

Assistant  Engineer  John  H.  Westertiold  has  been  in  immediate  charge  of  the  snag- 
boat  during  the  year. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieutenant  Corpe  of  Engineers, 

Col.  Q.  A.  GiLLMORE, 

Corps  of  Engineers^  U.  8.  A, 


N  8. 
IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA. 

Three  appropriations,  aggregating  $39,000,  have  been  made  by  Con- 
gress since  1880  for  improving  Sav^annah  Kiver  between  the  city  of 
Augusta,  Ga.,  and  Trotter's  Shoal,  64  miles  above.  The  river  was  ex- 
amined under  my  direction  from  Augusta  up  to  the  head  of  pole-boat 
navigation,  near  Tallulali  Falls — a  length  of  154  miles — in  November  and 
December,  1878.  My  report  thereon,  dated  February  8, 1879,  is  printed 
in  Appendix  I  2,  Annual  Report  of  the  Chief  of  Engineers  for  1879. 
I  stated  in  the  report  that,  until  a  thorough  examination  couhl  be  made 
above  Trotter's  Shoal,  any  money  that  might  be  appropriated  should 
be  expended  upon  that  portion  of  the  river  below  said  shoal. 

Two  estimates  were  submitted^  viz: 

(1)  Cost  of  improYin^  the  river  for  pole- boat  chaDnel,  3  feet  by  30  feet, 

fh>in  Aagosta  to  Trotter's  Shoal,  64  miles $45,000 

(2)  Cost  of  steamboat  channel,  3  feet  by  90  feet,  same  route IS^l  000 
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Operations  have  been  carried  on  in  conformity  to  the  first-named 
project. 

The  obstruction8  to  be  removed  under  the  adopted  project  are  numer- 
oad,  and  consist  chiefly  of  rocky  ledges  running  across  the  channels, 
isolated  bowlders  of  varioas  sizes,  and  shoals  of  gravel. 

No  operations  have  been  carried  on  since  August,  1883.  Previous  to 
that  time  the  river  was  more  or  less  improved  at  many  places  within 
the  section  embraced  in  the  project,  especially  in  the  lower  reach. 

From  the  canal  lock,  7  miles  above  Augusta,  to  Barksdale,  50  miles 
from  the  city,  a  channel  was  secured*  through  the  obstructions  20  feet 
wide  and  2|  feet  ^eep  at  summer  low  water.  The  work  consisted  in 
removing  solid  ledge  rocks,  bowlders,  and  gravel,  and  in  building  wing, 
dams  for  contracting  the  water -way,  the  dams  being  constructed  either 
entirely  of  broken  stone  or  of  brush  mattresses  and  stone  combined ; 
4,094  cubic  yards  of  ledge  rock,  37  cubic  yards  of  bowlders,  and  62  cubic 
yards  of  gravel  were  removed. 

For  building  the  dams  nearly  6,670  square  yards  of  brush-mattresses 
and  4,183  cubic  yards  of  broken  stone  were  used. 

As  to  the  amount  of  commerce  and  navigation  to  be  benefited  by 
completing  this  improvement,  I  beg  leave  to  refer  to  my  report  of  Feb- 
ruary 8,  1879.    Ko  additional  data  have  been  received  since  that  time. 

Some  of  the  dams  put  in  for  the  removal  of  sand-bars  have  proved 
eflfective,  but  in  many  cases  they  have  failed,  as  the  works  were  neither 
safficiently  extensive,  nor  could  they  be  properly  maintained,  owing  to 
lack  of  funds. 

I  said  in  my  report  of  February  8,  1879,  that  before  a  full  project  for 
the  improvement  of  the  Upper  Savannah  River  can  be  intelligently 
prepared,  more  detailed  information  must  be  collected  from  trustworthy 
farces,  private  and  corporate,  interested  directly  or  iodirectly  in  raising 
and  transporting  the  productions  of  that  portion  of  the  country  natur- 
ally tributary  to  the  contemplated  route,  and  that  a  careful  instru- 
mental survey  of  a  large  part  of  the  river,  especially  above  Trotter's' 
Shoal,  would  be  required. 

From  experience  gained  since  then  it  is  evident  that  a  comprehensive 
plan  for  permanently  improving  this  portion  of  Savannah  River  would 
involve  an  excessive  expenditure  of  funds,  entirely  out  of  proportion  to 
the  present  and  prospective  needs  of  the  business  community  of  the  ad- 
jacent region.  I  do  not,  therefore,  recommend  that  further  appropria- 
tions be  made  by  Government  for  this  improvement. 

The  work  is  located  in  the  collection  district  of  Savannah,  Ga.,  which  is  the  near- 
est port  of  entry.    Amount  of  duties  collected  in  1886,  $35,455.53. 

Since  the  work  of  improvement  was  commenced  the  following  ap- 
propriations have  been  made : 

By  act  of  Congress,  approved  June  14,  1880 $16,000 

By  act  of  Congress,  approved  March  3,  1881 8,000 

By  act  of  Congress,  passed  August  2,  1882 15,000 

Total 39,000 

The  expenditures  to  June  30,  1887,  aggregated  $38,177.29. 

Money  statement, 

July  1,  1886,  amount  available $822.71 

July  1, 1887,  amount  available ^ • 822.71 


f 
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N  9. 

IMPROVEMENT  OF  SAINT  AUGUSTINE    CREEK  (THUNDERBOLT  RIVER), 

GEORGIA. 

Of  the  sum  of  $5,000  appropriated  by  act  of  Coogress,  approved 
March  3, 1879,  $1,582.34  were  expended  daring  the  fiscal  year  ending 
Jane  30,  1881,  in  the  partial  removal  of  the  wreck  of  a  large  timber 
dry-dock  which  was  sunk  in  the  middle  of  the  stream  during  the  late 
civil  war. 

There  appears  to  be  no  necessity  for  any  further  i^^)rovement  of  the 
river  at  this  point,  and  no  appropriation  is  asked. 

This  work  is  located  in  the  colleotion  district  of  Savannah.    Savannah  is  the  near- 
est port  of  entry.    Amount  of  import  dnties  collected  in  1886,  t35,4&5.53. 

Money  statement. 

July  1, 1886,  amonnt  available $3,417.66 

Jnly  1, 1887,  amonnt  available 3,417.66 


N  ID. 
IMPROVEBilENT  OF  ROMERLY  MARSH,  GEORGIA. 

The  water  route  through  Bomerly  Marsh  forms  a  part  of  the  inland 
passage  from  the  Savannah  Eiver,  Georgia,  to  the  Saint  John's  Biver, 
Florida.  The  marsh  is  situated  to  the  southeast  of  Skiddaway  Island, 
between  Wassaw  Sound  on  the  north  and  Ossabaw  Sound  on  the  south. 

My  report,  dated  November  16,  1880,  of  an  examination  of  Romerly 
Marsh,  made  under  my  direction  in  the  latter  part  of  the  year  1880,  gave 
descriptions  of  four  different  routes  that  might  be  selected  for  improve- 
ment, with  estimate  of  cost  of  each.  The  report  is  printed  as  Appendix 
J  19  of  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1881,  and  in 
House  Ex.  Doc.  Ko.  19,  Forty-sixth  Congress,  third  session. 

The  appropriations  made  by  Congress  for  the  work  were  for  ^'im- 
proving Komerly  Marsh"  by  "  the  route  designated  in  the  survey  of  the 
engineers  as  route  numbered  4."  This  route  was  the  most  easterly  of 
those  reported  upon.  By  it  the  northerly  creek,  known  as  "  Dead  Man's 
Hammock  Creek,"  which  flows  through  the  marsh  and  empties  into 
Wassaw  Sound  near  the  mouth  of  Bomerly  Marsh  Creek,  was  to  be  con- 
nected by  a  cut  with  Wassaw  Creek,  which  flows  into  Odingsell  Biver 
not  far  from  the  point  where  the  latter  empties  into  Ossabaw  Sound. 
The  mean  rise  and  fall  of  tides  is  here  about  7  feet. 

By  the  selected  route  the  passage  heretofore  used  through  Bomerly 
Marsh  would  be  avoided,  said  passage  being  exceedingly  crooked,  with 
sharp  bends  and  inadequate  low- water  depths.  Although  over  2  miles 
longer,  the  new  route  would  have  the  advantage  of  being  navigated 
with  much  greater  convenience. 

It  was  proposed  to  give  the  cut  a  depth  of  7  feet  at  mean  low  water, 
with  a  minimum  bottom  width  of  48  feet.  The  cost  of  the  work  was 
estimated  at  $38,720. 

Three  appropriations  for  this  improvement  have  been  made  by  Con- 
gress, aggregating  $37,475. 

The  last  made  by  the  act  of  August  5,  1886,  amounting  to  $17,475, 
was  applied  to  partly  reimbursing  certaia  private  parties  who,  in  1885, 
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had,  with  the  approval  of  the  Secretary  of  War,  supplied  funds  for  con- 
tinaing  and  completing  the  project,  the  previous  two  appropriations 
having  then  been  exhausted. 

The  work  of  establishing  route  No.  4  was  commenced  in  May,  1883, 
and  carried  on  with  the  usual  unavoidable  intiCrmissions  to  its  comple- 
tion in  April,  1886.  The  solid  cut  through  the  marsh  was  fully  opened, 
and  a  channel  of  50  feet  width  at  bottom  and  7  feet  depth  of  wat^er  at 
mean  low  tide  formed  through  the  shallow  water  beyond  the  mouth  of 
the  marsh  cut  until  sufficiently  deep  water  in  Wassaw  Greek  was 
reached.  The  total  length  of  continuous  cut  was  4,117  feet,  of  which 
3^7  feet  were  through  the  marsh  and  the  balance  at  the  head  of  Was- 
saw Greek.  The  work  has  required  the  removal  of  211,563  cubic  yards 
of  material,  at  a  cost  of  $46,712.57. 

The  expenditure  has  exceeded  somewhat  the  original  estimate,  due 
in  a  large  measure  to  the  intermittent  mode  of  providing  funds,  com- 
mented on  in  my  former  reports. 

No  work  was  done  by  the  United  States  during  the  past  fiscal  year. 
A  cat  was  made  by  private  parties  across  the  point  of  marsh  near  Shoal 
No.  1  (see  report  for  1886),  which  obviates  the  necessity  of  making  the 
aharp  turn  formerly  existing  at  that  locality.  Some  shoaling  has  taken 
place  at  Shoal  No.  2,  and  there  has  been  some  caving  of  the  banks  at 
the  hammock  and  between  it  and  the  small  creek  which  crosses  the  cut. 
The  cut  has,  however,  in  general  been  quite  well  maintained  during  the 
year. 

It  is  x)os8ible,  as  I  have  suggested  on  previous  occasions,  that  some 
dredging  may  in  the  future  be  needed  at  places  where  the  tides  meet 
aod  the  currents  slacken. 

The  new  route  created  by  the  Government  is  unquestionably  a  de- 
cided improvement  upon  the  one  formerly  used,  and  by  it  sailing  ves- 
sels are  frequently  towed  through  the  cut,  thus  avoiding  any  risk  of 
eDconntering  rough  weather  at  sea. 

In  view  of  the  real  value  of  the  improvement  l;^y  which  one  of  the 
worst^obstructed  portions  of  the  inland  passage  between  the  Savannah 
Biver  and  the  Saint  John's  Biver  has  been  changed  into  one  easy  and 
eonvenient  for  navigation,  and  considering  the  fact  that  the  completion 
of  the  work  would  have  been  delayed  and  finally  rendered  much  more 
expensive,  if  the  parties  referred  to  in  this  report  had  not,  in  Septem- 
ber, 1885,  fumi^ed  the  means  for  finishing  the  cut,  I  would  recom- 
mend that  Gongress  make  the  necessary  appropriation  for  the  balance 
of  funds  needed  to  fully  reimburse  these  parties. 

I  have  been  unable  to  obtain  any  detailed  statistics  of  the  commerce 
interested  in  this  improvement. 

Money  statement. 

Joly  1,  1886,  amount  available $396.20 

Iffloant  appropriated  by  act  approved  August  5.  1880 17, 475. 00 

17, 871. 20 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstanding  July  1, 1886: 17,475.00 

Jnly  1,  1887,  amount  avaUable 396.20 

I  Amount  (estimated)  required  to  pay  for  completing  of  existing  project.      4, 633. 78 
imount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      4, 633. 78  ^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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N  II. 
IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

The  Altamaha  is  tho  mostdrnportant  river  in  Georgia,  lying  entirely 
within  the  boundaries  of  that  State.  It  is  is  formed  by  the  conflnenoe 
of  the  Oconee  and  Ocmulgee.  Its  length  is  155  miles,  with  a  southeast- 
erly course,  and  it  empties  into  the  Atlantic  Ocean  through  Altamaha 
Sound,  below  the  town  of  Darien. 

The  river  was  examined  under  my  direction  in  the  latter  part  of  th« 
year  1880.  My  report,  dated  November  27, 1880,  with  project  of  im^- 
provemeut,  is  printed  in  Appendix  J  9,  Annual  Report  ot  theOhief  of 
Engineers  for  1881,  and  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress, 
third  session. 

The  chief  obstructions  to  the  navigation  of  the  Altamaha  consist  in 
rock  ledges  running  across  the  river,  sand-bars  and  snags. 

PROJECT  OF  IMPROVEMENT. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
of  80  feet  width  and  3  feet  depth  at  low-river  stage,  the  cost  of  which 
was  very  roughly  estimated  at  $60,000.  This  will  probably  need  to  be 
increased,  as  stated  in  previous  reports.  The  estimate  provides  for  the 
removal  of  about  1(>,50U  cubic  yards  of  rock,  of  an  old  wreck,  and  pile 
obstructions,  and  oif  several  thousand  snags,  all  in  the  fresh- water 
reaches  of  the  river;  and  also  for  the  di*edging  of  about  8,000  cubic 
yards  of  material  in  the  vicinity  of  Darien.  The  cost  of  improving 
localities  where  sand-bars  occur  is  included  in  the  estimate,  but  the  lat- 
ter is  but  roughly  approximate  in  that  respect.  I  said  in  my  first  report 
that  these  places  should  be  instrumentally  surveyed  before  a  proper  plan 
for  improving  them  can  be  devised. 

Three  appropriations  made  by  Congress  in  the  years  1881, 1882,  and 
1884,  respectively,  and  agc:regatiug  $35,000,  were  expended,  or  very 
nearly  so,  in  improving  Altamaha  liiver,  to  July  15, 1885.  By  the  act 
approved  August  5, 1880,  a  fourth  appropriation  of  $20,000  was  made 
for  continuing  the  improvement,  *^of  which  $10,000  are  to  be  used  on 
Doboy  Bar,  or  so  much  thereof  as  may  be  necessary.^  Doboy  Bar  is 
situated  in  advance  of  the  seaward  entrance  to  Darien  River,  the  prin- 
cipal navigable  channel  of  the  branches  forming  the  delta  of  the  Alta- 
maha, through  which  it  discharges  its  waters  into  the  Atlantic  Ooean. 

OPERATIONS  PRIOR  TO  JULY  1,   1886. 

The  first  appropriation  ($5,000)  for  this  improvement  was  expended 
in  providing  a  snag  boat  suitable  for  service  on  the  river.  This  boat 
has  rendered  efficient  service  in  the  removal  of  obstructions  tVom  the 
numerous  bends  and  reaches  between  the  town  of  Darien  and  Ohoopee 
White  Bluff,  a  distance  of  115  miles  by  river. 

The  following  work  was  performed  under  contracts  referred  to  in  pre- 
vious reports: 

A  channel  was  opened  through  the  rock  ledges  at  Town  BluflF  and  at 
Piney  Bluff,  1|  miles  and  19.J  miles,  respectively,  from  the  junction  of 
the  Oconee  and  Ocmulgee.  At  Beard's  Bluff,  03  miles  from  the  junction, 
where  the  channel  was  obstructed  by  a  sandbar,  an  improvement  was 
effected  by  building  a  training-wall  with  six  spur-jetties  on  its  channel 
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side  and  by  revetting  caving  banks.    A  detailed  description  of  these 
operations  was  given  in  my  annual  report  for  1886. 

OPERATIONS  DUBINa  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887. 

The  sum  of  $10,000  having  been  provided  for  improving  Altamaha 
Biver  proper,  under  the  terms  of  the  act  approved  August  5,  18S0,  an 
examination  of  the  river  was  made  in  October  of  that  year  from  the 
jauotion  of  the  Oconee  and  Ocmulgee  to  Dootortown,  85  miles  below,  to 
determine  at  what  points  the  money  might  be  expended  to  the  best 
advantage.  It  was  decided  to  expend  about  half  of  it  in  operating  with 
the  snag-boat  Toocoa^  the  balance  in  repairing  the  works  at  Beard's 
Blaff,  and  in  removing  rock  from  the  river  at  Town  Bluff,  Piney  Bluff, 
and  Hell's  Shoals,  all  of  which  places  were  mentioned  in  my  last  annual 
report  as  requiring  attention.  For  such  snagging  work  as  the  Toecoa^s 
draught  of  water  would  not  allow  her  to  perform^  a  light-draught  snag- 
ging scow,  with  suitable  appliances,  has  been  provided^.  Numerous 
soags  and  logs  still  obstruct  the  channels. .  When  these  are  removed  the 
river  will  be  in  a  fair  condition,  excepting  a  few  places  where  rock  or 
Band  shoals  exist. 

The  snag-boat  Toccoa^  having  been  repaired  and  put  in  commission 
at  Savannah  in  March  last,  proee^ed  to  the  Altamaba,  and  removed  a 
Domber  of  overhanging  trees  from  caving  banks  in  the  vicinity  of 
Hughes  Landing,  about  70  miles  below  the  junction.  The  river  was  too 
high  for  effective 'snagging  work,  and  in  the  same  month  the  boat  was 
brought  back  to  the  Savannah  River,  to  be  used  as  a  quarter-boat  on 
tiie  survey  of  that  river  until  the  Altamaha  should  be  at  a  suitable 
working  stage.  It  is  expected  that  both  the  snag-boat  and  the  snag- 
^ng  scow  will  begin  woik  during  the  first  weeks  of  the  present  fiscal 
year. 

The  navigation  of  the  river  has  been  much  improved  by  the  work  al- 
ready done  by  Government,  and  especially  by  the  removal  of  obstruc- 
tions by  the  snag-boat  Toccoa, 

GENERAL   BEMABKS. 

All  the  products  of  the  forests  brought  down  the  Altamaha  pass 
through  Darien,  a  town  of  2,000  inhabitants,  situated  on  Darien  River. 
Practically,  no  business  is  transacted  through  the  custom-house  at 
Darien,  except  such  as  relates  in  some  manner- to  the  country  drained 
by  the  Altamaha  and  its  tributaries :  but  on  account  of  the  deteriora- 
tion of  the  channel  of  Doboy  Bar,  which  sea-going  vessels  have  to  use 
in  entering  or  leaving  Darien  River,  large  quantities  of  timber  are 
rafted  down  the  river  to  Sapelo  or  Saint  Simon's,  and  are  not  cleared 
through  the  Darien  customhouse.  Statistics  of  the  port  of  Darien  for 
several  years  past  indicate  that  on  the  whole  the  business  of  that  place 
has  declined. 

In  1882,  when  the  work  of  improving  the  river  was  commenced,  422 
vessels,  of  199,667  aggregate  tonnage,  arrived  and  cleared  at  Darien ; 
in  1886,  303  vessels,  of  131,619  tonnage.  In  1882  the  value  of  exports 
amounted  to  $1,073,008 ;  in  1886,  to  $1,037,330. 

The  timber  shipments,  foreign  and  coastwise,  were,  in  1882, 67,327,579 
feet,  valued  at  $946,027.30;  in  1886,  64,425,000  feet,  worth  $870,940; 
but  I  am  informed  that  in  the  latter  year  18,290,000  feet,  which  had 
come  down  the  Altamaha  and  were  shipped  to  Sapelo  and  Saint  Simon's, 
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are  not  included  in  the  figures  just  given.  It  should  also  be  noted  that 
in  1886  the  foreign  shipments  of  timber  were  20,141,000  feet  less  than  in 

1885,  while  the  coastwise  shipments  in  1886  exceeded  those  of  1885  by 
19,476,000  feet.  This  increase  in  coastwise  shipments  is  ascribed — and 
evidently  with  good  reason — to  the  fact  that  coastwise  shallow-draught 
vessels  find  no  difficulty  in  crossing  the  bar,  while  the  decrease  in  for- 
eign shipments  is  due  to  the  fact  that  deep-draught  vessels  can  not 
cross  Doboy  Bar  with  safety. 

The  trade  in  naval  stores  has  increased.  In  1880  the  shipments 
amounted  to  $12,000 ;  in  1885  their  value  was  $66,000 ;  in  1886,  $85,000. 

The  rice  crop  of  the  Altamaha  in  1886  is  considered  to  have  been  very 
good,  and  despite  low  prices  was  valued  at  $91,000.  In  eleven  preced- 
ing years,  from  January  1, 1875,  the  shipments,  all  coastwise,  averaged 
$^,000  per  annum. 

The  shipping  merchants  of  Darien  agree  in  ascribing  the  decline  of 
business  to  the  condition  of  Doboy  Bar,  the  navigable  depth  of  which 
has  gradually  decreased  from  22  feet  in  1875  to  from  18  to  18^  feet  in 

1886.  As  much  timber,  probably,  comes  down  the  Altamaha  River  as 
formerly;  but  a  large  part  of  it,  on  account  of  the  bar,  is  rafted  by  the 
inland  water  route  north  and  south,  and  cleared  through  the  custom- 
houses at  Savannah  and  Brunswick. 

There  is  only  one  steam-boat  plying  on  the  Altamaha.  Its  owner  es- 
timates the  value  of  freight  carried  by  the  boat  in  1886,  at  $302,000,  au 
increase  of  about  $100,000  over  the  preceding  year. 

A  large  section  of  the  State  of  Georgia  drained  by  tHe  Altamaha  and 
its  affluents  has  no  other  outlets  for  its  products  than  that  river,  and 
its  improvement  is  neede<l  to  bring  those  products  to  market.  The 
completion  of  the  work  undertaken  by  the  Government  for  improving 
the  navigation  will  be  advantageous  to  commerce  and  beneficial  to  the 
community  generally  by  reducing  the  cost  of  transportation,  and  by  en- 
couraging the  further  development  of  the  timber  and  naval  stores  in- 
dustry and  of  the  rice  culture. 

This  work  is  located  in  the  oollection  district  of  Brans  wick,  Ga.  Darien  is  the 
nearest  port  of  entry.    Amonnt  of  duties  collected  in  1886,  none. 

Since  the  existing  project  for  improving  Altamaha  Eiver  was  adopted 
the  following  appropriations  have  been  made  for  the  work : 

By  act  of  Congress  approved  March  3, 1881 $5,000 

By  act  of  Congress  passed  August  2,  1882 15,000 

By  act  of  Congreas  approved  July  5,  1884 15,000 

*By  act  of  Congress  approved  August  5,  1886 10,000 

Total 45,000 

The  expenditures  from  the  beginning  of  work  to  June  30, 1887,  aggregated  $37,961,92. 

An  additional  sum  of  $30,000  is  required  to  be  appropriated  to  com- 
plete the  project,  which  makes  the  tptal  cost  $75,000,  or  $15,000  more 
than  originally  estimated.  This  increase  is  necessary  to  provicle  for  the 
cost  of  building  wing-dams  and  training-walls,  removing  bars,  and  con- 
structing bank  revetments,  at  some  points  not  covered  by  the  first  esti- 
mate. 

The  report  of  First  Lieut.  O.  M.  Carter,  and  a  table  of  commercial 
statistics  furnished  by  Mr.  E.  W.  Grubb,  deputy  collector  of  customs, 
are  transmitted  herewith. 

*Thi8  appropriation  amounted  to  $20,000,  but  one-half  of  this  sum  was  speoially 
allotted  to  improving  Doboy  Bar. 
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Money  statement 

Jnljl,  1886|  amoant  available 1541.87 

AmooQt  appropriated  by  act  approved  Aagast  5,  1886,  $20,000,  $10,000  of 
which  to  be  applied  to  Doboy  Bar 10,000.00 

10,541.87 
July  1, 1887,  amount  expended  during  fiscal  year,  exolnsive  of 

liabiUties  outstanding  July  1,  1886 $2,678.29 

Jnly  1, 1887,  outstanding  liabilities 825.50 

3, 503. 79 

Joly,  1887,  amount  available 7,038.03 

I  Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    30, 000. 00 
Sabmittted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


N   12. 
IMPROVEMENT  OF  DOBOY  BAR,  GEORGIA. 

By  the  river  and  harbor  act  approved  Angast  5, 1886,  an  appropria- 
tioQ  of  $20,000  was  made  for  ^Mmproving  Altamaha  Eiver,  Georgia,  of 
which  $10,000  are  to  be  nsed  on  Doboy  Bar,  or  so  much  thereof  as  may 
be  necessary.^  This  is  the  first  appropriation  ever  made  by  Congress 
for  the  last-named  locality. 

Section  6  of  the  same  act  provided  for  an  examination  or  survey  '^from 
Doboy  Island  to  Doboy  Bar."  Under  date  of  September  27, 1886,  the 
work  of  making  a  preliminary  examination  of  the  plan  referred  to  was 
assigned  to  my  charge,  and  my  report,  accompanied  by  a  chart  of  the 
bar,  was  forwarded  to  the  Departmentnnderdateof  December  11, 1886. 

Doboy  Island  is  situated  at  the  mouth  of  Darien  Eiver,  the  northerly 
main  outlet  of  Altamaha  River,  about  12  miles  below  the  town  of  Darien. 
The  village  of  Doboy  is  located  upon  the  western  shore  of  the  island; 
vessels  from  the  port  of  Darien  complete  their  cargoes  at  Doboy. 

Doboy  Bar  lies  southeast  of  the  mouth  of  Darien  River,  and  about  7 
miles  from  it  and  4  miles  from  Sapelo  light-house.  Vessels  after  cross- 
ing the  bar  enter  Doboy  Sound  between  Sapelo  Island  and  Wolf  Island, 
and  through  that  sound  reach  Darien  River. 

According  to  information  believed  to  be  trustworthy,  shoaling  has 
taken  place  on  the  bar  siuce  lb75.  In  that  year  vessels  drawing  22  feet 
coald  cross  it ;  in  1885,  the  draught  of  vessels  had  diminished  to  from 
18  to  18^  feet.    The  mean  rise  and  fall  of  tides  is  7.2  feet. 

I  did  not  in  my  report  recommend  that  a  survey  of ^ Doboy  Bar  be 
made  that  would  have  for  its  object  the  preparation  of  a  project  for  its 
permanent  improvement,  for  the  reason  that  the  post  would  undoubtedly 
be  too  great  in  relation  to  the  present  importance  of  Darien  Harbor.  I 
suggested,  however,  that  so  much  of  the  appropriation  iuade  for  the 
locality  as  might  be  deemed  necessary  should  be  expended  in  hydraulic 
excavation,  or  propeller  sluicing,  so  as  to  create  a  better  depth  of  water 
on  the  bar,  selecting  for  that  purpose  a  new  and  well  situated  channel 
which  the  examination  had  ^howu  to  be  in  process  of  development. 
On  the  recommendation  of  the  Chief  of  Engineers  this  plan  was«  on 
March  14.  1887,  approved  by  the  Secretary  of  War. 

Since  that  date  repeated  efforts  have  been  made  to  secure  a  suitable 
steamer  for  the  work,  but  without  success,  and  it  being  desirable  that 
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such  increase  ia  the  depth  of  water  in  the  bar-channel  as  it  is  possil 
to  obtain  with  the  limited  amount  of  funds  should  be  secured  before  1 
next  active  shipping  season,  my  recommendation  of  June  13, 1887,  tl 
a  modification  of  the  plan,  which  would  admit  of  the  employment  of 
ordinary  tug-boat,  fitted  up  with  proper  appliances,  be  tried,  was 
proved  by  the  Chief  of  Engineers,  and  the  work  will  be  commenc 
immediately. 

Commercial  statistics  of  the  port  of  Darien,  which  is  the  shippi 
port  for  the  products  brought  down  the  Altamaha,  are  included  in  ] 
annual  report  of  operations  on  that  river.  Vessels  leaving  Darien  a 
bound  seaward  have  to  cross  Doboy  Bar. 

This  work  is  located  in  the  collection  district  of  Bmnswicki  Ga.  Darien  is 
nearest  port  of  entry,  and  Sapelo  the  nearest  light-house.  Amount  of  revenue 
lected  at  the  port  of  Darien  in  1886,  none. 

Money  statement 

Amount  appropriated  by  act  approved  August  5,  1886,  included  in 

appropriation  for  Altamikha river |10,0O< 

July  1,  1887,  amount  available 10,0a< 


report  of  ueutknant  o.  m.  carter,  corps  op  engineers. 

United  States  Engineer  Office, 

Savannah,  Ga,,  Julif  11, 183 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  fo« 
proving  Altamaha  River,  Georgia,  during  the  fiscal  year  ending  June  :M,  1887 : 

In  the  river  and  harbor  act  of  August  5,  18d6,  appropriating  $20,000  for  the  impr 
ment  of  the  Altamaha  River,  it  is  stipulated  that  *^  $10,000  are  to  be  used  on  I>< 
Bar,  or  so  much  thereof  as  may  be  necessary. ''    The  following  report  is  divided 
two  sections,  the  first  relating  to  the  Altamaha  River  proper  and  the  second  to 
boy  Bar: 

ALTAMAHA  RIVER. 

The  United  States  snag-boat  Toocoa^  which  was  employed  until  February,  27,  1 
upon  the  Savannah  River,  was  at  Savannah  undergoing  repairs  nntil  March  15,  1 
when  she  left  for  the  Altamaha  River.  The  river  being  ibund  to  be  at  so  high  a  s 
that  work  could  not  be  economically  done,  the  boat  was  brought  back  to  SavaD 
after  removing  12  overhanging  trees  near  Hughes's  Landing,  and  used  upon  the 
vey  of  the  Savannah  River  as  a  quarter-boat.  No  other  work  was  done  upon  tb< 
tamaha  River  during  the  year.  As  stated  in  my  previous  reports,  the  work  of  s 
ging  has  now  so  far  advanced  on  this  river  that  but  little  can  be  done  tow 
removing  obstructions  to  low-water  navigation  except  at  extreme  low-water  sta 

The  Tooooa  has  become  so  rotten  and  wator-logged  that  when  the  river  is 
enough  to  do  the  best  work,  her  draught  of  water  is  too  great  to  allow  her  to  navi; 
the  river.  Sufficient  funds  to  rebuild  the  Tbccoa  not  being  available  a  light-drai 
scow  with  steam  hoisting  apparatus  was  purchased  at  a  cost  of  $600,  and  operati 
will  be  resumed  upon  the  river  during  the  present  month.  As  long  as  the  Toccoc 
navigate  the  river  both  boats  will  be  in  operation,  but  the  foi*mer  will  be  tied 
whenever  the  river  gets  too  low  for  her  to  work  to  advantage,  and  work  will  be  c 
tinned  with  the  scow  alone. 

The  partially-completed  improvements  have  been  of  great  value.    Especial! 
this  true  of  the  work  done  by  the  snag-boat  Toocoa, 

There  is  only  one  steamer  plying  on  the  river  above  Darien,  and  rafting  iutercata 
the  principal  ones  to  be  subserved  by  the  improvement  of  the  river.  One  Inn 
dealer  estimated  that  the  work  done  by  the  Toocoa  in  one  season  was  worth  to 
alone  over  $5,000.  A  considerable  section  of  country  along  the  Altamaha  has  no  o1 
outlet  for  its  products,  and  the  improvement  of  this  river  is  needed  to  bring  tl 
products  to  market. 
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DOBOY  BAR. 

With  the  view  of  determiuing  the  met  bod  aod  place  of  expenditure  of  the  appro- 
priation made  for  the  improvement  of  Doboy  Bar,  an  examination  **from  Doboy 
Idland  to  Doboy  Bar,  Georgia,"  was  made  by  mo  in  November,  lb86,  as  provided  in 
the  river  and  harbor  act  previously  referred  to,  and  a  report  was  submitted,  from 
i^rhich  the  following  is  taken : 

Doboy  Island  is  situated  upon  the  coast  of  Georgia,  about  50  miles,  by  the  coast 
line,  Bouth  of  the  Savannah  River.  It  lies  at  the  mouth  of  Darien  River,  about  12 
miles,  measured  along  the  channel,  below  the  village  of  Darien,  and  is  separated  by 
Commodore  Island  from  Doboy  Sound. 

Darien  River  is  the  northerly  main  branch  of  the  delta  portiou  of  the  Altamaha. 
Through  it  passes  the  greater  portion  of  the  Altamaha  River  commerce.  Upon  the 
western  shore  of  Doboy  Island  is  situated  the  village  of  Doboy,  where  vessels  ship- 
ping from  the  port  of  Darien  receive  their  deep-draught  loads.  From  Doboy  to  the 
sea  the  only  obstmction  to  navigation  is  Doboy  Bar. 

The  only  known  survey  of  this  bar  is  that  made  by  the  United  States  Coast  Survey 
in  1858.  At  that  time  the  bar,  the  general  direction  of  which  has  not  since  changed, 
extended  £SE.  from  the  southern  end  of  Sapelo  Island  for  a  distance  of  about  'Sj^ 
miles,  then  in  a  southerly  direction  about  parallel  to  the  coast  line  for  nearly  3  miles, 
connecting  with  the  shoals  which  extended  ESE.  from  the  northern  end*  of  Wolf 
Island.  l?rom  the  mouth  of  Doboy  Sound,  between  Sapelo  and  Wolf  Islands,  where 
low-water  depths  of  from  4  to  6  fathoms  were  found,  the  channel  extended  ESE.  be- 
tween the  sand-spits  forming  the  shore  arms  of  the  bar  for  a  distance  of  about  2^ 
miles,  then  divided  and  crossed  the  bar  in  two  branches,  the  northern  one  having  a 
direction  about  E.  by  N.,  with  minimum  low-water  depths  of  8  feet,  and  the  south- 
ern one  extending  SE.  ^  S.  about  If  miles,  and  then  E.  by  S.  to  sea,  with  minimum 
low- water  depths  of  14  feet. 

The  mean  rise  and  fall  of  tide  being  7.2  feet  vessels  drawing  20  feet  were  able  to 
cross  the  bar  in  calm  weather  at  mean  high  water ;  and  it  is  claimed  that  on  high 
water  of  spring-tides  vessels  of  22  feet  draught  have  been  taken  from  Doboy  to  the 
sea. 

Since  the  date  of  that  survey  the  bar  has  shoaled  greatly.  A  preliminary  exami- 
nation of  this  bar,  from  the  bell  buoy  seaward,  was  made  by  me  in  November,  1886, 
and  some  of  the  soundings  taken  then  are  shown  on  the  accompanying  chart.  By 
referring  to  this  it  will  be  seen  that  the  north  or  slew  channel  has  deepened  about 
2^  feet,  while  the  south  or  main  channel  has  shoaled  about  the  same  amount. 

The  general  direction  of  the  north  channel  has  not  changed,  but  the  distance  along 
that  line  between  the  inner  and  outer  14-foot  mean  low-water  curves  has  diminished 
about  1,850  feet ;  the  inner  pocket  having  shifted  to  the  east  and  moved  seaward 
about  1,500  feet,  while  the  outer  curve  has  moved  shoreward  about  350  feet.  The  south 
or  main  channel  has  shoaled  about  3  feet  since  1868,  its  present  minimum  low-water 
depth  being  11.1  feet. 

From  18S  to  1879  the  direction  of  this  channel  did  not  sensibly  change. 

At  present  it-s  outer  portion  is  about  1,000  feet  south  of  its  former  position.  The 
inner  portion  has  not  changed. 

The  *' north  breakers"  shoal  has  moved  to  the  south  and  west,  and  pushed  entirely 
across  the  old  channel,  sepaxatiug  the  inner  and  outer  14-foot  mean  low-water  curves 
by  a  distance  of  about  2,000  feet.  On  the  line  of  the  old  channel  the  present  depths 
are  from  8  to  9  feet  as  compared  with  15  and  16  feet  eighteen  years  ago.  About  2,000 
feet  to  the  north  of  this,  however,  the  depth  of  water  is  increasing,  and  a  new  chan- 
nel is  in  process  of  formation.  Beginning  at  a  point  about  1,000  feet  to  the  north  of 
black  buoy  No.  1,  the  14-foot  mean  low-water  curve  has  extended  ESE.  about  3,000 
feet,  the  distance  from  the  end  of  this  pocket  to  the  14-foot  curve  on  the  outer  slope 
of  the  bar  being  at  present  only  1,400  feet. 

The  material  composing  this  bar  is  a  mixture  of  fine  sand  and  fragments  of  shells, 
and  when  loosened  and  thrown  into  suspension,  is  easily  moved. 

For  vessels  engaged  in  the  coasting  trade  whose  average  draught  is  about  15  feet, 
the  present  depth  of  water  on  the  bar  is  sufficient,  but  in  exporting  lumber  and  tim- 
ber it  IB  often  desirable  to  load  to  18  or  20  feet,  or  even  to  greater  depths. 

The  foreign  shipments  of  timber  and  lumber  for  1886  were  19,960,000  feet,  valued  at 
a  quarter  of  a  million  of  dollars. 

To  permanently  improve  Doboy  Bar  would  require  the  construction  of  contracting 
works  of  great  length  and  cost,  and  I  am  of  the  opinion  that  the  present  and  pros- 
pective demands  of  commerce  are  not  such  as  to  warrant  the  expenditure  of  such  a 
Bum  of  money. 

1  think,  however,  that  a  small  amount  can  be  so  expended  iii  hydraulic  excavating 
or  propeller  sluicing  as  to  give  a  greatly  increased  depth  of  water  on  the  bar  and  a 
leasonably  permanent  channel,  and  I  am  of  the  opinion  that,  to  this  extent,  the  chan- 
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nel  from  "Doboy  Island  to  Doboy  Bar''  is  worthy  of  improvement.    No  sarvey  is 
needed. 

The  population  of  Darien  is  about  2,000  and  of  Doboy  about  400. 

Doboy  is  in  the  collection  district  of  Brunswick ;  Danen  is  the  nearest  port  of  entry. 

Sapelo  is  the  nearest  light-house. 

•  •••••• 

The  project  of  improvement  recommended  was  approved.  It  was  found  impossible 
to  secure  an  American  vessel  suitable  for  propeller  sluicing.  At  the  time  my  report 
was  submitted  there  were  several  suitable  foreign  vessels  which  could  have  been 
chartered  for  this  work,  but  authority  for  the  employment  of  such  vessels  was  not  re- 
ceived until  May  4,  1887,  when,  owing  to  the  lateness  of  the  season,  no  suitable  vessel 
could  bo  secured,  although  every  elfort  was  made  to  do  so.  Propeller  sluicing  having 
to  be  abandoned,  application  was  made  for  authority  to  hire  a  tug  to  be  used  m  scrap- 
ing and  hydraulic  excavating.  This  authority  having  been  granted,  work  will  be  be- 
gun as  soon  as  the  tug  can  be  fitted  up  for  the  purpose. 

Tables  of  commercial  statistics  furnished  by  Mr.  R.  W.  Grubb,  deputy  collector  of 
customs,  and  a  chart  of  Doboy  Bar  are  appended  hereto. 
Very  respectfully,  your  obedient  servant,  * 

O.  M.  Carter, 
First  Lieutenant  Corps  of  Engineers. 

Col.  Q.  A.  GiLLMORE, 

Corps  of  Engineers f  U,  S,  A, 


GENERAL  REMARKS  REGARDING  THE  COMMERCE  OF  THE  PORT  OF  DARIEN,  FOR  THE 

TEAR.   1886. 

The  timher  trade. — ^As  a  comparison  with  the  report  for  1885  will  show,  for- 
eign shipments  have  fallen  off  from  40,101,000  superficial  feet  in  1885  to  19,960,000 
superficial  feet  in  1886.  Large  quantities  not  included  in  these  figures,  because  not 
appearing  on  books  in  the  custom-house,  were  shippe<l  via  Back  River,  Saint  Simon's, 
Saint  Simon's  Mills,  and  Sapelo.    Below  are  these  figures: 

Snperfloial  feet. 

Via  Back  River,  Saint  Simon's 6,750,000 

Via  Saint  Simon's  Mills 5,700,000 

Via  Sapelo .• 5,840,000 

With  the  above  figures  included,  the  foreign  shipments  have  fallen  off  but  little, 
while  coastwise  shipments  have  increased  from  14,984,000,  in  1885,  to  34,460,000  super- 
ficial feet  in  1886. 

This  great  increase  in  coastwise  shipments  is  owing,  in  a  great  degree  at  least,  to 
the  fact  that  coastwise  shallow-draught  vessels  meet  with  no  difficulties  in  crossing 
the  bar,  while  the  decrease  in  foreign  shipments  is  due  to  the  fact  that  vessels  of 
deep  draught  can  not  safely  cross  it.  The  tendency  to  a  steady  increase  manifesting 
itself  in  the  coastwise  trade  would  also  affect  the  foreign  trade  if  the  bar  offered  the 
necessary  facilities.  The  supply  from  the  interior  being  seemingly  inexhaustible, 
still,  of  course,  regulated  by  the  demand  here. 

Xaval  stores. — During  the  year  1886  the  value  of  this  industry  increased  to  |85,000, 
considerably  above  what  it  in  former  years  has  attained.  Nothing  can  better  illustrate 
the  truth  of  the  statement  that  the  falling  off  in  foreign  shipment  is  owing  to  the 
shallowness  of  water  on  the  bar,  than  the  fact  that  the  naval  stores  manufacturers, 
being  entirely  independent  of  the  bar,  are  greatly  increasing  their  operations,  while 
foreign-timbtr  shipments  are  decreasing. 

Bice. — The  crop  of  1886  was  very  good,  and  despite  low  prices  its  value  reached 
191,000. 

There  seems  to  be  a  general  conviction  in  the  community  that  with  an  improved 
bar  the  commerce  of  the  port  would  double  itself  in  a  very  short  time,  and  this  oon- 
viction  is  not  without  foundation.  Regardless  of  our  present  disadvantages  new  saw- 
mills are  being  built  all  along  the  river,  the  success  of  old  timber  men  who  have  been 
in  the  business  for  years  apparently  tempting  others  to  try  it. 

In  1886  there  were  shipped  via  Sapelo  and  Saint  Simon's,  18,290,000  feet,  not  in- 
cluded in  above  table. 
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COMMERCIAL  STATISTICS. 


ArrivaU  and  olearanoea  ofvesaeU  at  Darien^  Go,,  from  January  1, 1875,  to  January  1, 1887. 


ARRIVED. 


Ywr. 


Coastwifle. 


No. 


1875 
1876 

isn 

1878 
1871 
1880 
1881 
1882 
1883 
1884 
1885 
1886 


77 
65 

104 
61 
58 
66 

101 

117 
95 
81 
78 

108 


Tons. 


28,063 
23.105 
64,827 
29.204 
23,275 
21.639 
40.619 
48,208 
38,173 
34, 412 
27,763 
44.389 


Crew. 


647 

611 

1,257 

r^ 

489 
849 
999 
815 
714 
683 
852 


Foreign  porta. 


American  vessels. 


No. 


3 
2 
3 
1 
3 
1 


2 
2 


Tons. 


674 
1,051 
1,199 

668 
1.220 

453 


606 
662 


Crew. 


22 
20 
25 
13 
29 
9 


16 
16 


Foreign  vessels. 


No. 


92 

124 

90 

126 

115 

134 

162 

90 

93 

92 

80 

42 


Tons. 


47,600 
70, 368 
60.913 
60,109 
57,710 
68,072 
84, 4f>6 
61.421 
40.790 
60,178 
42,587 
20, 772 


Crew. 


1,198 
1,897 
1,  231 
1, 628 
1,407 
1,608 
1,991 
1, 155 
1,135 
1, 133 
975 
483 


No. 


169 
183 
206 
189 
176 
2i)l 
260 
208 
188 
175 
160 
150 


TotaL 


Tons. 


75, 663 

93, 473 

106.414 

90.  4'J4 

82. 181 

90.  210 

126,  295 

100.  082 

87,963 

85, 196 

71,002 

65, 161 


Crow. 


1. 845 
2,508 
2, 510 
2, 289 
1.919 
2,110 
2,8C9 
2,lB3 
1, 950 
1,863 
1,673 
1,335 


4A      . 

H 


Feet. 


22 

21 

20 

20 

19* 

I9l 

19| 

19 

19 

19 

184 

19 


CLEARED. 


1875 

1876 

isn 

1878 
1879 
1880 
1881 
1882 
1883 
1884 
18BS 
1888 


22 

12.214 

328 

• 

11 

4,056 

97 

104 

65.  759 

1,373 

137 

72,028 

1.797 

89 

9.800 

270 

1,553 

32 

180 

87,489 

2.263 

223 

98,342 

2.565 

44 

13,209 

314 

8»2 

21 

169 

92,  71»5 

2,154 

217 

•  106, 8-16 

2,489 

28 

7.842 

181 

3.009 

62 

149 

83,385 

1,947 

183 

04,230 

2.190 

40 

14,053 

301 

2,765 

57 

125 

65, 433 

1.  538 

172 

82.250 

1,896 

55 

17, 076 

893 

3.589 

72 

108 

84,172 

2,016 

2.J0 

104.837 

2,481 

80 

28.492 

617 

8 

3,120 

70 

181 

95.353 

2,104 

272 

126.965 

2,801 

93 

34.098 

709 

6 

1,962 

40 

115 

63,  525 

1, 434 

214 

99,  585 

2.189 

66 

25,019 

510 

9 

3,633 

72 

108 

66, 411 

1,340 

183 

84,963 

1.931 

69 

20,637 

457 

11 

3,977 

85 

119 

66,  337 

1,473 

189 

90,951 

2,020 

46 

16,649 

339 

8 

8,364 

62 

98 

62,  742 

1,198 

152 

72, 745 

1.599 

93 

38,295 

719 

10 

8,687 

80 

60 

24. 376 

564 

153 

66,358 

1,363 

22 

21 
20 
20 

\n 
\P 

19 
19 

m 

10 


Timber  shipments  from  port  of  Darien,  Ga,,  from  January  1,  1875,  to  January  1, 1887. 


Foreign. 

Coastwise. 

TotaL 

Year. 

Saperflcial 
feet. 

Value. 

Superficial 
feet. 

Value. 

Superficial 
feet 

Value. 

1875 

41.447.024 
60,762,000 
64.378,000 
6ft,  897, 124 
47,217,818 
74,612,620 
65, 420, 876 
86, 639, 379 
42,385,000 
60, 656. 000 
40.101,000 
19,900,000 

1557, 624 
73i:,099 
776,856 
716.365 
566,613 
895,3^0 
785, 050 
439.672 
608,620 
607,872 
601, 262 
219,500 

10, 002, 600 
8, 370. 000 

11,  888, 100 
7, 057, 800 

12.  646,  800 
15. 368,  500 
25. 042, 800 
30, 688.  200 
22.  617, 100 
18, 673,  300 
14.984,100 
34,465,000 

$181, 377. 00 
138,105.00 
190, 153. 65 
116,  453. 70 
208, 672. 20 
253.  678.  60 
423, 106. 20 
506,  355. 30 
871.532.15 
806, 459. 45 
247, 937. 65 
661, 440. 00 

62. 439, 624 
69. 132. 000 
76. 268, 100 
66, 754.  924 
59,804,618 
89,  981.  020 
91. 063, 676 
67,  327, 570 
64,  902, 100 
69,  229, 300 
55,  0&5, 100 
64,425.000 

$738. 901. 00 

18f78 

873. 204. 00 

1877 

073, 009. 65 

1878 

832.818.70 

1879 

775. 285. 20 

1880 

1. 148, 92a  60 

1881 

1,208.156.20 
946, 027. 30 

188S 

1888 

880. 152. 16 

1881 

914.331.45 

1885 

749. 199. 65 

1886 

870. 940. 00 

Total 

603,276,741 

7,300.788 

213,194,300 

3, 601, 170. 00 

816,471,041 

10,910,963.90 

( 
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COMMEBCE. 


Year. 


1880 
1881 
1882 
1883 
18f'4 
1885 
1686 


Value 
of  export*. 


$1,621,004 
1,137,490 
1, 073,  UU8 

960,834 
1, 03H,  185 

860.500 
1,037,330 


Value 
ofimporta. 


$5,«00 

8,856 

1,025 

2,334 

11 


Total 
colleotioiia. 


$U,80&7S 

]a080.02 

11.254.19 

11,067.37 

9,688.20 

2,S5a01 


R.  W.  Grubb, 
Deputy  Collector,  Port  of  Darien. 


N  13. 
IMPROVEMENT  OF  BRUNSWICK  HARBOR.  GEORGIA. 

The  city  of  Brunswick,  Ga.,  is  sitaated  on  a  blaffou  East  Biver,  a 
branch  of  Turtle  Biver.  A  little  over  a  mile  below  the  city  the  East 
Biver  flows  into  Brunswick  Biver,  which  enters  the  Atlantic  Ocean 
through  Saint  Simon's  Sound,  9  miles  cast  of  Brunswick. 

The  improvement  required  at  Brunswick  Harbor  consists  in  the  re- 
moval of  an  extensive  shoal  obstructing  the  ship-channel  in  East  Biver 
about  a  mile  below  the  city,  where  heretofore  a  low-water  depth  of  only 
9  feet  existed.  The  available  low-water  depth  on  the  sea-bar  is  16  to 
17  feet;  the  mean  rise  and  fall  of  tides,  G.8  feet. 

The  aii)i)ropriations  made  by  Congress  for  this  work  since  1879  ag* 
gregate  $02,500.  Previously  an  appropriation  of  $10,000  had  been 
made  by  the  act  al>proved  July  4, 1836,  and  expended  in  partially  re- 
moving the  shoal  referred  to. 

By  the  work  of  improvement  undertaken  by  Government  it  is  in- 
tended to  establish  and  maintain  a  ship-channel  of  15  feet  depth  at  mean 
low  water,  equivalent  to  about  22  feet  at  mean  high  water,  through  the 
shoal  in  East  Biver. 

The  original  project  of  improvement,  described  in  my  annual  report 
of  1880,  printed  as  Appendix  J  7,  Annual  Beport  of  the  Chief  of  En- 
gineers for  the  same  year,  provided  for  the  construction  of  a  jetty  or 
training-wall  in  East  Biver  for  the  purpose  of  contracting  the  water- 
way and  concentrating  the  currents  over  the  shoal,  and  for  dredging 
along  the  line  where  the  channel  was  desired  to  be  located.  The  cost 
of  this  project  was  estimated  at  $73,187.  It  was  expected  at  that  time; 
and  was  so  stated  in  my  reports,  that  additional  works  would  eventu- 
ally be  needed  to  increase  the  ebb  flow  in  East  Biver. 

For  some  years  past  it  had  become  evident  that  the  existing  project 
must  be  enlarged  in  order  to  secure  the  permanent  lowering  of  the  re- 
fractory shoal  to  a  minimum  low-water  depth  of  15  feet.  The  additional 
works  thought  to  be  needed  for  that  purpose  were  briefly  described  in 
my  last  annual  report.  The  enlarged  project  provides  for  the  following 
works,  including  those  forming  the  original  plan : 

ENLARGED  PROJECT. 

(1)  A  training-wall  projecting  from  the  northeasterly  point  of  Buz- 
zard's Island,  located  approximately  parallel  to  and  1,000  feet  or  leas 
distant  from  the  opposite  shore  of  East  Biver. 
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(2)  A  low  dam  across  Turtle  Biver,  extending  obliquely  up-stream 
from  the  upper  end  of  Buzzard's  Island  to  the  opposite  shore  of  Bly  the 
Maud.  The  dam  is  designed  to  deflect  a  larger  volume  of  water  at  ebb 
tide  into  East  Elver. 

(3)  Short  spur-jetties  in  the  lower  part  of  East  Biver,  either  on  the 
tight  or  left  bank,  or  on  both  banks. 

They  are  iutended  to  contract  the  water-way  at  places  where  its  width 
is  greater  thau  consistent  with  a  permanent  maintenance  of  proper 
depths. 

(4)  Dredging  in  the  vicinity  of  Turtle  Biver  Dam  to  facilitate  the  en- 
tnmce  of  a  larger  amount  of  water  into  East  Biver.  and  dredging  on  the 
shoal  in  the  lower  part  of  that  river.  The  cost  or  the  enlarged  project 
is  estimated  at  $190,000;  inclusive  of  amounts  already  appropriated. 

« 

OPERATIONS  PRIOR  TO  JULY  1,  1886. 

The  training- wall  was  laid  ibr  a  length  of  4,199  feet. 

Its  head  reached  the  IS-foot  low- water  curve  at  the  lower  junction  of 
the  East  Biver  and  Turtle  Biver  and  entrance  into  Brunswick  Biver. 
Its  upper  end  is  joined  to  the  east  shore  of  Buzzard's  Island  by  a  re- 
turn face  of  310  feet  length.  The  top  of  the  return  face  was  brought  up 
to  the  height  of  2  or  3  feet  above  the  mean  low- water  line;  the  training- 
wall  rose  generally  nearly  up  to  that  line  except  near  the  outer  end, 
which  passes  through  deep  water.  These  works  are  constructed  partly 
of  palmetto  cribs  filled  with  brush  and  dredged  material,  topped  off 
with  riprap  stone  and  resting  upon  timber  platforms,  and  partly  of  log 
mattresses  overlaid  with  brush  and  loaded  with  stone.  Further  ]>ar- 
ticolars  about  the  training- wall  were  given  iu  my  annual  report  of  last 
year,  and  iu  preceding  reports. 

Dredging  was  carried  on  upon  four  acUoining  lines,  parallel  to  the 
training- wall  and  about  240  yards  east  of  it.  The  cuts,  which  varied 
from  20  to  25  feet  in  width,  were  intended  to  run  from  the  upper  15- foot 
carve  iu  East  Biver  to  the  lower  15-foot  curve  at  the  entrance  into 
Bnmswick  Biver,  a  distance  of  about  4,900  feet :  but  only  one  cut  was 
made  of  that  length,  and  its  upper  1,000  feet  haa  only  a  depth  of  12  feet 
at  low  water.  Two  other  cuts  had  nearly  the  required  length,  with  the 
fall  depth  of  15  feet ;  while  a  fourth  cut,  of  12  feet,  had  been  only  be- 
gan. In  the  ranges  where  these  operations  had  been  carried  on,  the 
onnnal  low- water  depths  varied  from  8  to  11  feet, 
''nie  material  removed  consisted  of  sand,  loam,  and  clay,  mixed  in 
varying  proportions  and  amounted  to  80,502  cubic  yards. 

In  June,  1886,  the  training- wall  was  in  good  condition,  but  more  or 
less  shoaling  had  taken  place  in  the  dredged  channel.  ISTo  dredging 
had  been  done  here  since  April,  1883,  and  since  the  training-wall  had 
not  been  built  up  to  a  sufficient  height,  and  other  necessary  work  con- 
templated by  the  enlarged  project  had  not  been  done,  the  ebb  currents 
over  the  shoal  had  not  the  strength  to  keep  the  cuts  open. 

OPERATIONS  DURma  THE  FISOAX.   YEAR  ENDING  JITNB  30,  1887. 

When  the  appropriation  of  $22,500,  made  by  the  act  approved  Au- 
gust 5,  1886,  became  available,  it  was  deemed  best  to  expend  about 
$10,000  for  dredging  and  the  balance  for  jetty  work.  The  appropria- 
tion was  not  large  enough  to  begin  any  other  work  required  under  the 
enlarged  project  described  iu  this  report.    The  specifications  for  jetty 
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work  were  essentially  like  those  which  accompauied  the  last  contract, 
made  in  September,  1884,  and  described  in  my  annnal  report  of  1884, 
except  that  the  logs  and  binders  for  the  new  mattresses  were  to  be 
somewhat  thicker. 

A  contract  for  the  work  was  made  with  Mr.  Edward  H.  Gaynor. 

The  contract  for  dredging  was  awarded  to  the  Savannah  Dredging 
Company  of  Savannah,  Oa. 

Dredging  was  commenced  on  December  24, 1886,  and  terminated  on 
February  28, 1887. 

A  uniform  depth  of  14  feet  was  obtained  through  the  shoal,  from  the 
corresponding  upper  curve  in  East  Biver  to  the  lower  one  at  the  mouth ; 
the  aggregate  width  of  cuts  was  40  feet  at  the  upper  end  and  80  feet  at 
the  lower;  40,000  cubic  yards  of  material  were  removed.  Under  the 
Gaynor  contract  the  return  face  was  brought  up  to  the  level  of  mean 
high  water,  and  the  training- wall  to  4  feet  above  mean  low  water  at  the 
angle,  gradually  sloping  down  to  the  level  of  mean  low  water  at  a  point 
780  feet  down  stream. 

The  mattresses  varied  from  15  to  30  feet  in  width.  For  this  work 
9,674f  square  yards  of  mattresses  and  1,448  cubic  yards  of  riprap  stone 
were  used.  Operations  were  suspended  on  May  28, 1887,  the  appropri- 
ation having  been  exhausted. 

With  any  funds  that  may  be  made  available  it  is  proposed  to  carry 
on  the  work  in  conformity  to  the  enlarged  project  at  such  points  and 
in  such  order  as  a  local  examination,  to  be  made  at  the  proper  time, 
may  show  to  be  most  advantageous. 

CONDITION   OF  THE    IMPROVEMENT. 

The  jetty  or  training-wall  is  in  good  condition ;  its  older  part  is  ce- 
mented together  by  oyster  shells  and  barnacles. 

In  the  improved  channel,  from  Brunswick  Eiver  to  the  wharves  of 
the  city,  the  available  minimum  depth  is  now  not  less  than  14  feet 
It  is  expected  that  this  depth  will,  to  a  large  extent,  be  maintained, 
since  the  return  face  and  the  main  work  have  been  raised  to  greater 
height,  thereby  inducing  a  greater  flow  of  water  in  the  channel.  Pre- 
viously the  tidal  currents  crossed  the  work  obliquely,  the  greatest 
velocities  of  these  currents  being  found  just  below  the  angle. 

GENERAL.  REMARKS. 

It  may  well  be  said  that  Brunswick  is  a  growing  city.  According  to 
the  census  of  1880  the  place  had  a  population  of  2,891 ;  in  1887  it  is 
estimated  at  about  8,000.  In  the  first-named  year  the  taxable  prop- 
erty amounted  to  $1,404,000,  in  1886,  to  $2,301,260,  and  it  is  claimed 
that  in  the  current  year  it  has  already  increased  over  half  a  million  dol- 
lars. 

Comparing  the  amount  of  commerce  and  navigation  of  Brunswick  in 
1880,  when  the  work  of  improvement  was  commenced,  with  that  in  1886, 
an  increase  in  the  latter  year  is  shown.  At  the  same  time  it  should  be 
stated  that  the  last-named  year  was  less  favored  than  the  three  preced- 
ing ones,  in  each  of  which  the  value  of  trade  aggregated  over  $3,000,000. 

The  decrease  in  1886  is  ascribed  to  the  bad  condition  of  the  railroads 
terminating  at  Brunswick — the  Macon  and  Brunswick  Railroad  and 
the  Brunswick  and  Albany  Eailroad.  I  am  informed  that  these  roads 
are  now  being  put  in  good  order,  and  that  expectations  are  entertained 
that  the  business  of  1887  will  exceed  that  of  any  previous  year. 
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ComparaHve  oommercial  statistics  of  the  part  0/  Brunswick,  Ga.,  in  the  years  1880  and 

188^  respectively. 


Tthie  of  total  exports  and  importa 

ghipment  of  lamber,  feet 

SUpnent  of  roein,  barrels 

Shipment  of  spirits  of  turpentine,  caska 


11,710.668 

72,064,000 

86,640 

9,021 


1886. 


$2,832,068 

83,019,484 

105,902 

86,249 


Until  lately  bat  little  cotton  has  been  shipped  from  this  port,  bat  it 
seems  that  this  basiness  is  now  beginning  to  develop.  In  1886  24,269 
bales,  valned  at  $1,163,792,  were  shipped,  chiefly  coastwise.  • 

Vessels  and  tonnage  entered  and  cleared  through  the  custon^hause. 


U80 

JS86 


YesseL 


No. 


678 
662 


Tons, 

207,771 

270,182 


Ayerage 
pervesseL 


Tons. 


807 
414 


The  total  arrivals  and  clearances  in  1886,  iuclading  vessels  not  entered 
or  cleared  throagh  the  cnstom-hoase,  are  said  to  have  been  1,867  vessels 
of  an  aggregate  tonnage  of  630,772. 

To  show  the  value  of  Branswick  as  a  maritime  port,  with  its  present 
nnimproved  channel  over  the  outer  bar,  I  have  been  furnished  by  the 
collector  of  the  port  with  a  partial  list  of  deep-draught  sailing  vessels 
that  crossed  the  sea-bar  in  1886. 

The  list  gives  the  names  of  five  vessels  drawing  21  feet  6  inches  to  21 
feet  8  inches  that  crossed  the  bar  without  the  aid  of  steam-tugs,  and  the 
names  of  eighteen  vessels  drawing  20  feet  6  inches  to  21  feet  8  inches 
aided  by  steam. 

I  learn  that  in  the  early  part  of  the  current  year  aboard  of  trade  was 
organized  in  Brunswick,  and  it  is  anticipated  that  in  the  future  full 
statistics  can  be  more  readily  obtained. 

From  all  appearance  the  city  of  Brunswick  will  continue  to  increase 
in  population  and  commercial  importance,  and  I  consider  it  desirable 
that  the  necessary  funds  be  provided  by  Oovernment  to  complete  the 
improvement  of  the  harbor. 

This  work  is  located  in  the  cq^eotion  distriot  of  Bmnswiok,  Ga.,  at  the  port  ot 
entry.    Amount  of  import  and  other  duties  collected  in  1886,  $5,^.43. 

Since  the  original  plan  of  improvement  was  adopted,  the  following 
appropriations  have  been  made : 

By  act  of  Congress  approved  March  3,  1879 1^,000 

By  act  of  Congress  approved  Jane  14. 1880 10,000 

By  act  of  Congress  approved  March  3, 1881 5,000 

By  act  of  Congress  passed  Aaffn8t2,  1882 25,000 

By  act  of  Congress  approved  Jnly5,1884 10,000 

By  act  of  Congress  approved  Angnst  5, 1886 22,500 

Total 92,500 

Of  this  amonnt  there  has  been  expended  to  Jane  30, 1887,  the  sain  of  $92,411.56. 
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A  chart  of  Bmnswick  Harbor,  showing  condition  of  improvem 
June  30^  1887,  and  the  report  of  First  Lieut.  O.  M.  Carter,  Corps 
gineers,  with  commercial  statistics  furnished  by  the  collector 
port,  are  herewith  transmitted. 

m 

Money  staiemmL 

July  1|  1886,  amount  available 

Amount  appropriated  by  act  approved  August  5,  1886 

Jnly  1,  1887,  amount  expended  during  fiscal  year,  exolusive  of 

liabilities  outstanding  July  1, 1886 $22,504.75 

July  1,  1887,  outstanding  liabilities 35.00 

23 

July  1, 1887,  amount  available 

(Amount  (estimated)  required  for  completion  of  existing  project 97 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    7a 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah$traot  of  propo»aU  far  dredging  in  Bruns¥fi6k  Harbor,  Georgia,  opened  Sept^9 

1886. 


1 
2 

3 

4 


P.Sanford  Rom 

Morris  and  Gainings  Dredging  Company 

American  Dredging  Gomi>any 

Savannah  Dredging  Company 


Contract  awarded  to  the  Savannah  Dredging  Company,  at  price  stated. 

Ahatrad  of  proposaU  for  continuing  conetrucUon  of  jetty  in  Brunswick  Harbor,  i 

opened  September  30,  1886. 


No. 


1 
2 


Names  of  bidders. 


Anson  M.  Bangs r. 

Edward  H.  Gaynor 


Mattresses, 

per  square 

yard. 


Oenti, 


70 
65 


8tone, 

per  cubic 

yard. 


$3.10 
a.  00 


oofl 
1 


Contract  awarded  to  Edward  H.  Gaynor,  at  the  prices  stated. 


REPORT  OF  LIBUTEKANT  O.  M.  CARTER,  CORPS  OF  BNGINESR8. 


United  States  Engineer  Office 
Savannah^  Ga,,Ju1y  9, 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operatioDS 
proving  the  harbor  at  Bmnswick,  6a.,  for  the  fiscal  year  ending  Jane  30,  1887 

The  work  has  consisted  in  raising  the  trainin^-waU  opposite  the  city  with  ] 
bnsh  mattresses  loaded  with  riprap  stone,  and  in  dredging.    The  stone  and  n 
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work  was  done  under  contract  with  Mr.  Edward  H.  Gay  nor,  of  Boston,  Mass.,  and 
the  dredging  under  contract  with  the  Savannah  Dredging  Company,  of  Savannah,  Oa. 

The  dredging  was  done  along  the  sailing  range  in  front  of  the  city.  Forty  thousand 
cubic  yards  were  removed,  leaving  a  ohannel  from  40  to  80  feet  in  width,  with  a 
least  mean  low- water  depth  of  14  feet. 

At  the  close  of  the  last  fiscal  year  the  crest  of  the  trailing  wall  opposite  the  citv 
was  in  places  ft'om  4  to  6  feet  below  mean  low  water,  and  uie  tidal  currents,  both 
on  the  flood  and  on  the  ebb,  passed  diagonally  across  it,  the  greatest  velocities 
being  found  just  below  the  angle  point.  A  strong  current  also  set  across  the  return 
hce  of  the  work. 

During  the  past  year  this  was  brought  up  to  mean  high  water,  and  the  main  work 
to  4  feet  above  mean  low  water  at  the  angle,  gradually  sloping  down  to  the  level  of 
mean  low  water  at  a  point  780  feet  beyond. 

The  old  palmetto  crib- work  was  too  narrow  to  build  upon,  a  ad  a  foundation  course 
of  mattresses,  30  feet  in  width,  was  laid  behind  these  cribs  and  close  against  them. 
Upon  this,  courses  of  20-foot  mattresses  were  laid  until  the  work  was  raised  to  the 
level  of  the  old  cribs.  The  next  course  then  overlapped  the  old  crib-work,  and  upon 
this  new  crest  l&-foot  mattresses  were  laid. 

The  following  tables  show  the  work  done  during  the  year: 

* 

DREDGING. 

(Xtirie  yara*. 

DeMBber.  1888 2,840.6 

Jiaoury,  1887 20,758.2 

Febmary.  1887 18,403.3 

Total 40,000 

JETTY  WORK. 


Dftte. 


1887 

F^muiy 

lUrch 

iJ?'::::;::::::::::;:;:::;::::::::::: 

Totri 


Squars  yard*. 
2,084.82 
3,466.43 
2,604.82 
1,528.88 


9, 674. 75 


Stone. 


Cfubic  yardi. 
257.86 
469.83 
343.36 
377.01 


1,448.05 


Stone  and  logs  soon  after  bein^  laid  are  covered  with  a  growth  of  shells,  and  closely 
cemented  together.  The  work  is  in  good  condition,  but  should  be  raised  to  a  higher 
level  as  soon  as  funds  are  available.  Two  spurs  should  be  constructed  above  the  re- 
turn face  of  the  training- wall  to  reduce  the  width  of  the  river  at  that  point. 

During  the  year  some  wharves  have  been  constructed,  which  extend  beyond  the 
authorized  bulkhead  line.  These  projecting  wharves,  and  the  method  of  mooring 
vessels,  referred  to  in  my  last  report,  continue  to  cause  shoaling  along  part  of  the 
city  front. 

The  tables  of  statistics,  which  are  hereto  appended,  show  a  steady  growth  of  the 
commerce  of  the  port  since  the  work  of  improvement  was  begun  in  1880.  The  naval 
stores  trade  has  almost  quadrupled  within  the  past  six  years.  The  shipments  of  lum- 
ber for  the  year  1886  amounted  to  nearly  84,000,000  feet.  The  cotton  trade  is  rapidly 
growing;  43,000  bales  were  shipped  during  the  six  months  ending  December  31,  lHd6, 
this  being  nearly  twice  as  much  as  was  shipped  during  the  entire  ^ear  of  1885.  There 
are  two  lines  of  railway,  the  East  Tennessee,  Virginia  and  Georgia,  and  the  Bruns- 
wick and  Western,  which  have  this  port  for  their  outlet.  The  population  of  Bruns- 
wick in  1880  was  less  than  3.000.    It  is  now  8,000. 

A  chart  showing  the  present  depths  of  water  in  the  channel  is  transmitted  here- 
Witt. 

Very  respectfully,  your  obedient  servant, 


Col.  Q.  A.  GlLLMORS, 

Oiyrpa  of  Engineer$f  U,  S.  A, 


O.   M.  CARTBRy 

First  lAeut.f  Corpt  of  Engineers. 
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COMMERCIAL  STATISTICS. 

ArrifMU  and  olearanoa  of  vessels  f  and  commtroe  at  Brunswiekj  Ga.ffrom  January  1, 16 

to  2)00  ffRdfr  31,1886. 

ARBIVED. 


1878 
1879 
1880 
1881 
1882 
1888 
1884 
1885 
1886 


Coastwise. 


No. 

Tons. 

1 

116 

82,584 

148 

44,897 

271 

77,656 

279 

100,451 

835 

123,149 

299 

110,802 

239 

88,063 

242 

93,280 

229 

88,244 

860 
1,090 
1,892 
2,239 
2,659 
2,866 
1,893 
1,926 
1,761 


Foreign  ports. 


American  vessels. 


No. 


Tons.     Crew. 


86 
88 
86 
13 

7 
11 
10 
10 

7 


10,218 
8,236 

11,219 
4,174 
2,096 
4,814 
4.434 
3,216 
8,262 


270 

232 

817 

98 

67 

107 

88 

97 

48 


Foreign  vessels. 


Na 


41 
40 
89 
63 
63 
87 
126 
94 
98 


Tons. 


19,008 
17,689 
14.996 
80,279 
26,958 
40,765 
62,818 
43,284 
47,798 


Crew. 


498 

468 

432 

761 

694 

979 

1,436 

1,037 

1,164 


No. 


193 
221 
846 
866 
406 
897 
876 
846 
334 


Total. 


Tons. 


61, 810 
70,221 
103,871 
134,004 
162,202 
165,881 
155, 315 
139,780 
139,304 


Cr 


1. 
1, 
2, 
3. 

a, 

3, 
3. 
3. 
2. 


CLBARBD. 


1878 
1879 
1880 
1881 
1882 
1B83 
1884 
1886 
1886 


124 
167 
270 
262 
278 
267 
176 
196 
184 


82,767 
42,846 
78,918 
82,155 
96,170 
91,036 
62,927 
71,845 
67,020 


874 
1,116 
2,010 
1,732 
2,086 
1,962 
1,822 
1,481 
1,413 


28 
21 
14 
17 
19 
28 
88 
21 
17 


9,281 
7,172 
5,010 
7,218 
7,761 
11,268 
16,209 
8,696 
7,628 


236 
172 
116 
156 
170 
240 
886 
190 
169 


49 

47 

48 

87 

101 

124 

148 

186 

117 


21, 218 
21, 730 
19. 970 
42.659 
48.699 
56,717 
70, 612 
62,437 
66,280 


550 
655 
650 
1,014 
1,139 
1,360 
1,683 
1,456 
1.805 


201 
225 
832 
856 


411 
362 
852 
818 


63,216 
71, 247 
103,900 
132,032 
152,630 
168,021 
149,748 
142,478 
130,828 


1. 
1. 
2, 
2. 
8, 
8. 
8. 
3. 
2 


COHMSBCB. 


Years. 


1878 

1879 

1880 

1881 ^, 

1882 

1883 

1884 

1885 

1886 


Yaloe  of 

Yalne  of 

Tota 

exports. 

imports. 

coUecti< 

11,872,842 

$400 

$4,50( 

1,894,401 

8,197 

6,644 

1,702,670 

8,098 

17,72! 

2,230,000 

4,877 

29.30; 

8,700,000 

2,739 

20,05( 

8,487,000 

8.093 

24.91J 

8,600,000 

968 

19, 7« 

8,063,960 

4,008 

8.9« 

2, 828;  666 

3,397 

6,834 

CamparaHw  statemmii  of  reodpts  and  shipments  of  naval  stores. 


Receipts  (barrels). 


Stock  on 
hand. 


1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1886.. 


8,000 

2,935 

15, 191 

19, 791 

15,236 

8,016 


1880..  11,963 


V 

QQ 


600 
240 
2,100 
2,200 
803 
1,610 
2,785 


Beoeipts  for 
year. 


36,495 

67.562 
104,357 

80,078 
105,  622 

02  958 
139, 366 


Total 


Pi 
CO 


8,661 
13,490 

16, 105 
23,449 
20, 900 
34,625 


I 


39,495 
70,297 


V 

Pi 
CO 


9,261 
13,730 


Shipments  (barreb). 


Coastwise 
and  into* 
rior  towns. 


I 


119, 648,25, 559 
99, 769;  18, 305 
120, 858  24,  342 
100,974  22,510 
151,329137,410 


29.339 
37, 029 
46,785 
9. 846 
22,859 
20. 197 
30.898 


I 

Pi 
9Q 


Foreign. 


8,871 
&621 

11,633 
5,183, 
2,565' 
3,656 

16,620 


7,201 
18,077 
52,972 
74,687 
98,983 
68,814 
75.094 


S 

Pi 
SO 


650 
3,009 
11.826 
12,229 
20,167 
16.169 


Stock  on 
hand. 


2,935 
16,191 
19,791 
15, '236 

8.016 
11.963 


20. 029i45,  337 


I 


240 
2,100 
2,200 

893 
1,610 
2,785 
1,161 


ToUl. 


39,475  9, 
70, 297 13, 
119,548  26, 
99, 769  18, 
120.  858  24, 
100,  974  22, 
151, 129  37. 


First  Lieut.  O.  M.  Carter, 

Corps  of  Engineers,  U,  8,  d. 


Jacob  E.  Dart, 

Collector. 


I 
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N  14. 

IMPROVEMENT  OF  THE  ENTRANCE  TO  CUMBERLAND  SOUND,  BETWEEN 

GEORGIA  AND  FLORIDA. 

The  entrance  to  Cumberland  Soand  is  situated  between  Cumberland 
Island^  Ga.,  on  the  north,  and  Amelia  Island,  Fla.,  on  the  south.  A  port 
of  enti^r  is  located  at  Saint  Mary's,  Ga.,  on  Saint  Mary's  River,  6J  miles 
fix)m  the  inner  end  of  the  entrance,  and  another  port  of  entry  at  Fernan- 
dina,  Fla.,  on  Amelia  River,  3  miles  from  the  same  point. 

Five  appropriations,  aggregating  $367,500,  have  thus  far  been  made 
by  Congress  for  improving  this  entrance. 

PROJECT  OF  IMPROVEMENT. 

The  plan  for  the  improvement  of  the  entrance  to  Cumberland  Sound, 
Georgia  and  Florida,  submitted  with  my  report  of  June  30, 1H79,  printed 
as  Appendix  1 8,  Annual  Report  of  the  Chief  of  Engineers  for  1879,  com- 
prises the  construction  of  two  low  jetties  composed  of  riprap  stone,  rest- 
ing upon  a  foundation  mattress  of  logs,  or  logs  and  brush,  starting, 
respectively,  from  the  shores  on  opposite  sides  of  the  entrance  and  ex- 
tending seawards  across  the  bar  upon  lines  so  directed  that  the  outer 
ends  will  be  parallel  to  each  other,  and  from  3,000  feet  to  3,500  feet 
apart,  or  such  distance  as  may  hereafter  be  deemed  necessary.    The 
available  low- water  depth  has  heretofore  varied  from  11  feet  to  13  feet, 
with  a  mean  rise  and  fall  of  tides  of  about  6  feet.    Two  low  jetties  reach- 
ing entirely  across  the  bar  would  be  expected  to  maintain  a  low-water 
channel  not  less  than  20  to  21  feet  deep.    Greater  depth  may  be  secured, 
by  carrying  the  jetties  to  higher  levels. 

The  cost  of  the  work  was  estimated  at  $2,071,023. 

On  account  of  the  small  appropriations  hitherto  made  for  this  im- 
provement, entirely  disproportionate  to  its  magnitude,  and  the  frequent 
and  prolonged  suspension  of  operations  resulting  therefrom,  this  orig- 
inal estimate  of  cost  will  probably  be  considerably  exceeded. 

OPERATIONS  PREVIOUS  TO  JULY   1,   1886. 

North  jetty. — This  work  was  commenced  in  June,  1881.  From  its 
shore  end  (or  Cumberland  Island)  the  foundation  course  extends  2,200 
feet  on  a  range  south  03^  degrees  east  crossing  Cumberland  Channel. 
It  then  follows  another  range  bearing  south  80  degrees  east  for  a  length 
of  5,172  feet.  The  present  seaward  end  of  this  course  is  located  in  shal- 
low water,  not  far  from  the  North  Breakers,  north  of  Pelican  Shoal. 
The  mattresses  are  from  25  to  52  feet  wide,  and  from  19  to  22  inches 
thick.  Where  the  jetty  crosses  the  deeper  portion  of  Cumberland 
Channel  a  second  course  of  mattresses,  from  20  to  25  feet  wide,  was 
placed,  and  the  foundation  courses  for  two  spur-jetties  were  laid  on  the 
south  side  of  the  work. 

South  jetty. — The  south  jetty  was  commenced  in  June,  1882.  Its 
starting  point  is  located  on  the  eastern  shore  of  Amelia  Island,  about 
5,700  feet  from  Fort  Clinch.  From  that  point  the  bottom  course  was 
laid  due  east  1,619  feet;  thence  it  followed  a  range  north  68  degrees  32 
minutes  east  to  a  point  6,048  feet  from  the  angle  point.  The  mattresses 
vary  from  40  to  100  feet  in  width,  and  average  18  inches  in  thickness. 
For  about  half  a  mile  from  the  shore  end  the  jetty  runs  through  com- 
paratively shallow  water;  the  rest  of  its  length  passes  through  water 
of  from  17  to  20  feet  depth  at  mean  low  tide. 
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The  following  quantities  of  materials  were  employed  in  the  work 
previous  to  July  1,  1886 : 

Riprap 
stone. 


,Ou.vd$. 

North  Jet«7 "46,480  16,612 

South  Jetty 74,170  23,280 

ToUl 120,650  88,892 

The  lengths  of  the  foundation  courses,  measured  along  their  axes, 
were,  on  June  30, 1886 : 

Feet 

Length  of  foandation  coarse  of  north  jetty 7, 372 

Length  of  foandation  coarse  of  south  jetty 7, 667 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1887. 

For  continuing  this  improvement  the  sum  of  $112,500  was  appropria- 
ted by  the  act  of  Congress  approved  August  5,  1886. 

The  work  done  during  the  fiscal  year  was  confined  to  the  south  jetty, 
and  consisted  in  extending  the  foundation  course  seaward  2,396  feet, 
and  in  commencing  a  second  course,  under  a  contract  made  with  Mr. 
Anson  M.  Bangs. 

In  my  last  annual  report  1  briefly  described  the  changes  in  the  posi- 
tion and  direction  of  the  sailing  line  across  the  bar  since  1880,  and  I 
•observed  that  in  April,  1886,  that  line  was  only  about  600  feet  north  of 
the  then  seaward  end  of  the  bottom  course  of  the  south  jetty,  or  about 
a  thousand  feet  further  south  than  the  axis  of  the  new  channdL  is  pro- 
posed to  be  located.  To  prevent  further  shifting  southward  of  the  sail- 
ing line,  the  first  operations  during  the  past  fiscal  year  consisted  in  ex- 
tending the  foundation  course  of  the  south  jetty,  using  mattresse-s  of 
100  feet  width  covered  with  12  inches  of  riprap  stone.  This  extension 
was  laid  upon  ranges  or  chords  of  400  feet  length,  corresponding  ap- 
proximately to  the  arc  of  a  circle  of  about  three  miles  radius,  and  tan- 
gential to  the  second  range  previously  followed.  By  this  method  it  is 
intended  to  reach  a  suitable  point  for  the  final  seaward  end  of  the  jetty 
on  the  outer  slope  of  the  bar,  and  to  cause  a  favorable  change  in  the 
direction  of  the  sailing  line. 

When  the  work  had  thus -been  extended  nearly  2,400  feet,  the  last- 
named  object  had  been  accomplished  so  far  that  the  ebb  currents  wei-e 
found  to  run  parallel  to  the  axis  of  the  jetty  instead  of  showing  a  ten- 
dency to  approach  it,  and  it  was  deemed  advisable  to  suspend  for  the 
present  the  further  extension  of  the  foundation  and  give  needed  atten- 
tion to  another  part  of  the  jetty. 

I  remarked  in  my  last  report  that  a  strong  ebb  current  set  to  the 
southeast  across  the  jetty,  which  had  settled  somewhat  at  the  angle 
formed  by  the  two  ranges  on  which  the  work  was  laid.  It  was  decided 
to  expend  the  balance  of  the  appropriation  in  raising  the  jetty  in  this 
vicinity  by  laying  a  ►second  course  of  mattresses,  100  teet  wide,  covered 
with  about  12  inches  of  riprap  stone,  with  a  view  to  diminishing  the 
overpour  of  water  at  ebb  tide.  This  second  course  commences  at  a 
point  2,959.33  feet  from  the  shore  end,  or  about  one-fourth  of  a  mile 
east  of  the  angle  referred  lo.  At  the  close  of  the  fiscal  year  it  had  been 
extended  continuously  462.8  feet. 
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The  material  ased  in  the  work  during  the  past  fiscal  year  amounted 
to  33,303  square  yards  of  log-andbrush  mattresses,  and  10,336  cubic 
yards  of  riprap  stone. 

On  June  30, 1887,  the  lengths  of  the  two  jetties,  measured  along  their 
axes,  were  as  follows : 

North  jetty :  Feet 

LeDgtn  of  foandation  course 7,372 

Length  of  second  ooone 1,493 

South  jetty : 

LeDgth  of  foandation  course 10,063 

Length  of  second  course 463 

CONDITION   OF  THE  IMPROVEMENT. 

The  north  jetty  is  in  fair  condition ;  no  noteworthy  changes  hav^e 
ocenrred  during  the  year. 

The  mattresses  of  the  south  jetty  are  completely  sanded  over  for  the 
entire  length.  On  the  inner  side  the  slope  of  the  ground  toward  the 
channel  is  very  gentle ;  on  the  outer  or  seaward  side  the  slope  is  steeper, 
and  at  some  points  there  are  indications  oT  scour,  due  to  the  overpour 
doring  ebb-tide.  Strong  ebb  currents  continue  to  s^t  across  the  jetty 
at  the  deep  pocket  east  of  the  angle  of  range  1-2.  ^ea/r  the  seaward 
end  these  currents  now  run  parallel  to  the  work,  as  stated  above,  and  the 
sailing  line  has  shifted  several  hundred  feet  northward  of  the  position 
it  occupied  a  year  ago. 

The  least  available  low-water  depth  on  the  present  sailing  range  is 
14.1  feet.  Vessels  of  20-feet  draught  have  crossed  the  bar  during  the 
past  year,  while  formerly  19  feet  was  the  maximum. 

Generally,  it  may  be  said  that  no  material  changes  have  taken  place 
since  my  last  report,  and  it  may  be  added  that  none  more  favorable 
coold  be'expected,  considering  the  comparatively  small  amount  of  funds 
that  were  available  for  operations.  Such  improvements  on  the  bar  as 
were  produced  by  work  previously  done  have  been  maintained.  No 
decided  progress  in  the  formation  of  the  new  bar  channel  can  be  made 
antil  both  jetties  are  raised  to  greater  heights  and  extended  across  the 
bar,  confining  the  future  channel  between  them.  At  present  the  8ea- 
ward  end  of  the  foundation  course  of  the  south  jetty  is  over  2  miles  in 
advance  of  that  of  the  north  jetty,  but  it  is  still  at  a  distance  of  about 
half  a  mile  from  the  point  on  the  outer  slope  of  the  bar  which  it  is  in- 
tended to  reach. 

It  is  now  seven  years  since  the  first  appropriation  was  made  for  this 
improvement.  During  that  period  operations  have  been  canied  on  for 
thirty-three  months,  and  have  been  suspended  for  want  of  funds  fifty- 
one  months.  No  serious  damage  has  yet  occurred  to  either  jetty,  for 
the  reason,  probably,  that  work  has  been  confined  to  the  foundations. 
But  as  their  heights  approach  the  low- water  level  where  they  will  be 
exposed  to  the  destructive  action  of  waves  and  currents,  serious  injury, 
and  corresponding  expense  for  repairs,  may  reasonably  be  anticipated, 
if  more  regular  and  adequate  appropriations  are  not  made  by  which 
the  work  can  be  carried  on  continuously  to  completion.  Only  about  18 
per  cent.,  eqtial  to  2^  per  cent,  per  annum,  of  the  original  estimated  cost 
of  the  work  has  thns  far  been  provided.  At  this  rate,  allowing  for  de- 
terioration while  operations  are  suspended,  an  approximate  estimate 
^ould  indicate  fifty  yeai  s  as  the  time  required  for  completing  the  im- 
provement. In  view  of  these  facts,  I  can  only  urge  again  the  propriety 
^  more  liberal  appropriations  for  this  work,  if  it  is  desired  tYiat  ^Joife 
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commercial  advantages  which  it  is  designed  to  secure  shall  be  realised 
within  a  reasonable  period  of  time. 


COMMEROE  AND  NAVIGATION. 

The  following  tables,  giving  commercial  statistics  for  the  year  1881, 
when  work  on  the  jetties  was  commenced,  and  1886,  are  taken  from  the 
official  statements  courteoasly  famished  by  the  collectors  of  costoms  at 
the  ports  of  Femandina,  Fla.,  and  Saint  Mary's,  Ga. : 

Arrivals  and  clearances  of  vessels  at  Fernandina,  Fla, 


Arrired. 

aeared. 

188L 

1886. 

188L 

1866. 

CoAAtwiBe. ........................ 

No. 
227 

17 
24 

Tons. 
171,548 

•    11,866 
11,502 

No. 
205 

7 
15 

Tom. 
147,418 

2,112 
6,187 

No, 
204 

41 
81 

Tons. 
Id8,508 

22.007 
15,836 

No. 
214 

27 
26 

Tont. 

153,002 

9,073 
9,817 

Foreign  ports : 

Amerio&n  tmsoIs 

Foreiim  vdMielB  ............... 

Total 

268 

195,005 

227 

154,717 

276 

175,940 

267 

171,981 

Arrivals  and  clearances  of  vessels  at  Saint  Mary^s,  Qa, 


OoMtwise 

J?'oreign : 

American  veaaela 
Foreign  veasela. . 

Totsl 


Arrired. 


Cleared. 


188L 

188& 

188L 

1886. 

No. 
22 

Tom. 
7,451 

No. 
30 

Tom. 
7,882 

No. 
22 

Tom. 
7,641 

.No. 
20 

Tont. 
7.882 

6 
25 

2, 491 
11,292 

1 
6 

821 
2,085 

7 
20 

3,862 
12,468 

5 
6 

2,312 
1,646 

68 

21,824 

27 

10,288 

58 

23,866 

80 

11.840 

The  total  value  of  the  commerce  of  Fernandina  is  stated  to  have 
been  in  1881,  $3,104,831 ;  in  1885,  $3,855,991.  I  have  received  no  cor- 
responding statement  for  the  year  1886,  bat  it  appears  that  among  the 
staple  articles  of  commerce,  30,469,000  feet  of  lamber  and  8,609  bales 
of  cotton  were  shipped  daring  the  year. 

The  statistics  of  the  port  of  Saint  Mary's  are  very  meager.  It  is 
stated  that  recently  the  coastwise  shipment  of  staples  has  amounted  to 
150,000  bashels  of  rice,  25,000  barrels  of  rosin,  and  5,000  barrels  of 
spirits  of  turpentine. 

I  have  been  unable  to  obtain  reliable  information  relating  to  the  rates 
of  freight  and  insurance,  or  the  rates  of  competing  routes  of  transpor- 
tation, for  these  ports.  If,  however,  any  favorable  changes  have  oc- 
currea  since  1881,  they  can  not  properly  be  attributed  to  the  influence 
of  the  slight  improvement  in  the  channel  thus  far  accomplished. 

Femandina,  the  more  important  of  the  two  ports  of  entry  at  Cum- 
berland  Sound,  is  by  nature  the  most  favored  harbor  on  the  Atlantic 
coast  of  Florida.  Inside  the  bar  the  anchorage  is  capacious,  deep,  and 
well  sheltered  from  storms.  The  wharves  of  Fernandina  are  about  6 
miles  from  the  sea-bar;  those  of  Saint  Mary's,  about  10  miles  distant, 
are  reached  through  the  Saint  Mary's  fiiver.  About  20  miles  above  the 
town  of  Saint  Mary's  the  water  is  fresh  and  deep,  well  adapted  as  a  place 
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of  rendezvoas  for  iron-clads  and  other  ironhalled  vessels,  where  they 
will  be  free  from  barnacles  and  the  corroding  action  of  salt-water. 

The  establishment  of  an  improved  channel  across  the  bar,  as  contem- 
plated by  the  existing  project,  woald  undoubtedly  soon  raise  Fernan- 
dina  to  a  high  rank  as  a  shipping  port  and  as  a  harbor  of  refage,  and 
wotild  permit  the  realization  of  a  long  contemplated  project  for  a  direct 
line  of  steamers  between  Femandina  and  Liverpool.  At  present  the 
Florida  Bail  way  and  Navigation  Company's  system  extends  over  a  large 
portion  of  northern  Florida,  with  its  eastern  terminus  at  Femandina ; 
and  semi- weekly  steamers  ply  between  that  place  and  northern  ports.  A 
few  years  ago  a  railroad  enterprise  was  suggested  with  a  view  to  con- 
necting the  Atlantic  and  Pacific  oceans,  with  Femandina  as  its  eastern 
terminus,  and  a  Mexican  harbor  on  the  Oulf  of  California  at  the  west- 
em  end.  This  line,  when  completed,  would  probably  be  the  shortest 
transcontinental  route  between  the  Atlantic  and  Pacific  coasts.  It 
would  furnish  access  to  and  aid  the  development  of  the  extensive  min- 
eral deposits  and  mines  on  its  western  division,  while  the  eastern,  with 
its  lateral  connections,  would  a£ford  transportation  to  the  Atlantic  coast 
for  the  products  of  the  coal  and  iron  regions  of  Georgia  and  Alabama, 
of  the  pine  forests  of  these  and  other  Southern  and  Southwestern  States, 
and  of  the  cotton  districts  generally.  But  the  value  of  such  a  route 
to  the  commerce  and  navigation  of  the  country^  and  of  the  ports  at  the 
entrance  to  Cumberland  Sound  in  particular,  will  not  be  fully  developed 
until  the  improvement  of  that  entrance  shall  have  been  completed. 

This  work  is  located  in  two  colleotion  districts,  the  North  Jett^  being  in  the  dis- 
trict of  Baint  Mary's,  Ga.,  and  the  Sonth  Jetty  in  that  of  Femandina,  Fla. 

FemandiDa  is  the  nearest  port  of  entry.  Import  duties  collected  daring  the  year 
1886,  $1,808. 

The  following  appropriations  have  been  made  for  this  improvement : 

By  act  of  Congress  approved  Jane  14, 1880 |30, 000 

By  act  of  Congress  approved  March  3, 1881 100,000 

By  act  of  Congress  passed  AuffQst  2, 1882 50,000 

By  act  of  Congress  approved  Jaly  5, 1884 75,000 

^actof  Congress  approved  Angost  5, 1886 112,500 

Total •. :  367,500 

The  expenditores  to  Jane  30,  1887,  aggregated  $306,782.64. 

The  following  papers  and  drawing  accompany  this  report : 

(1)  Chart  showing  improvement  of  Camberland  Soand,  Georgia  and  Florida,  to 
Jone  30, 1887. 

(2)  Report  of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineers. 

(3)  Commercial  statistics  famished  by  the  collector  of  the  port  of  Femandina,  Fla. 

(4)  Commercial  statistics  famished  by  the  collectorof  the  port  of  Saint  Mary's,  Ga. 

Money  statement 

July  1,  1886,  amonnt  available 1764.64 

Amoant  appropriated  by  act  approved  Angnst  5,  1886 112, 500. 00 

113,264.64 
July  1,  1887,  amoant  expended  daring  fiscal  year,  ezclasive  of 

liabilities  ontstanding  Jaly  1, 1886 #29,650.16 

July  1, 1887,  outstanding  liabilities 22,897.12 

52,547.28 

July  1, 1887,  amount  available 60,717.36 

1  Amount  (estimated)  required  for  completion  ot  existing  project 1,703,523.00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1889 600.000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  propoiaU  for  coMtruciion  of  jetties  at  Cumberland  Sound,  Ot&rgia  and  Florida^ 

opened  September  ?0,  1886. 


No. 


1 
2 

a 

4 

6 


Names  of  bidders. 


P.  San  ford  Rom... 
RittenhoaRO  Moore 
Anson  M.  Bangs  . . 

Lara  &  Ross 

E.  H.  Graynor 


Mattresses, 

per  aqpare 

yara. 


$0.58 
.48 
.47 
.54 
.49 


Stone 

per  cabio 

yard. 


$2.00 
3.00 
2.89 
3.04 
8.00 


-A-ggrepate 

cost  of  the 

work. 


$102,050 

98,700 

95,575 

103,500 

99.350 


Contract  awarded  to  Anson  M.  Bangs  at  the  price  stated. 

• 


report  of  lieutenant  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 
Savannah,  Ga,,  July  11,  1887. 

Colonel  :  I  have  the  honor  to  snbmit  the  following  report  of  operations  for  im- 
proving Comberland  Sound,  €teorgia  and  Florida,  during  the  fiscal  year  ending 
June  30, 1887. 

Operations  were  begun  on  January  26,  1887,  under  contract  with  Mr.  Anson  M. 
Bangs,  of  Fayetteville,  N.  Y.,  and  have  been  confined  to  the  South  Jetty,  which  has 
been  extended  and  raised  with  log  and  brush  mattresses  loaded  with  riprap  stone. 

The  foundation  course  was  extended  firom  a  point  7,667  feet  from  the  shore  end  to  a 
point  10,062.48  feet  distant ;  an  advance  of  2,:^£K5.48  feet. 

The  mattresses  used  in  this  extension  were  100  feet  in  width  and  were  loaded  with 
12  inches  of  riprap  stone. 

The  foundation-course  of  the  Jetty  having  been  extended  far  enough  seaward  to 
prevent  a  further  shifting  of  the  bar  channel  to  the  southward,  operations  there  were 
suspended  and  work  upon  the  second  course  was  begun  in  the  deep-water  pocket 
near  the  angle  at  a  point  2,959.33  feet  from  the  shore  end,  and  extended  to  a  poiDt 
3,422.13  feet  distant :  an  advance  of  462.8  feet  during  the  year. 

The  original  founaation-course  near  the  angle  being  too  narrow,  mattresses  of  100 
feet  in  width  were  used  upon  the  second  course.  They  were  at  first  loaded  with  10 
inches  of  riprap  stone,  but  this  proving  insufficient  it  was  increased  to  12  inches. 
An  examination  of  the  South  Jetty  shows  a  well>defined  mound  rising  to  from  1  to  3 
feet  above  the  general  level  of  the  bottom.  The  mattresses  have  completely  sanded 
over  throughout  the  entire  length  of  the  jetty.  On  the  channel  side  of  the  jetty  the 
bottom  slope  is  gradual — about  1  foot  in  50.  On  the  sea  side  it  is  more  abrupt  and 
indications  are  found  of  a  small  trench  along  the  jetty  which  has  been  scoured  out 
by  the  overpour  of  the  ebb  tide. 

The  North  Jetty  has  not  changed  during  the  year.  The  high  aud  low  water  lines 
near  the  South  Jetty  have  moved  seaward  since  the  survey  of  1885  an  average  distance 
of  about  200  feet  each.  A  strong  ebb  current  still  sets  to  the  southeast  across  the 
South  Jetty,  near  the  angle.  At  the  seaward  end  of  the  jetty  the  ebb  currents  are 
now  parallel  to  tbe  axis  of  the  work.  Measured  along  the  outer  crest  of  the  bar  the 
sailing  range  has  shifted  about  850  feet  to  the  northward  since  my  last  report.  The 
least  low  water  depth  on  tbe  present  sailing  ran^e  is  14.1  feet,  although  there  are 
lumps  near  tbe  channel  over  which  the  depth  is  from  1  to  2  feet  less.  Vessels 
of  20  feet  draught  have  ci-ossed  the  bar  during  the  past  year,  the  greatest  draught 
previous  to  this  time  being  19  feet. 

From  the  tables  of  statistics  compiled  bj  the  collector  of  customs  at  Fernandina  and 
appended  hereto  it  will  be  seen  that  the  total  amount  of  the  commerce  of  Fernandina 
for  the  year  1886  was  over  four  and  a  half  million  dollars  since  the  work  of  improve- 
ment at  that  locality  was  begun  in  1881,  and  an  increase  of  more  than  three-quarters 
of  a  million  dollars  over  that  of  the  previous  year. 

The  tonnage  and  number  of  vessels  entered  and  cleared  have  decreased  during  the 
past  six  years.  As  the  appropriations  have  been  irregular  and  entirely  inadequate 
the  works  of  improvement  have  only  been  begun,  and  no  changes  in  rates  of  freight 
and  insurance^  nor  in  the  rates  of  competing  routes  of  transportation,  can  be  attrib- 
uted to  their  influence.  Fernandina  is  the  eastern  terminus  of  the  F.  K.  &  N.  com- 
pany's system,  and  two  lines  of  steamers  ply  between  that  and  Northern  ports. 

A  chart  showing  the  condition  of  the  improvement  is  transmitted  herewith. 
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The  following  table  shows  the  work  done  on  the  south  Jetty  dniing  the  year : 

JETTY  WORK. 
[Locality,  Soath  Jetty.] 


Date. 


Int  oonne: 

Jannaiy.  1887. 

Febraary,  1887 

HArcb.1887... 

April,  1887.... 

May.  1887 

Jane,  1887 

MMmd  coarse: 

Jane,  1887.... 

Total 

roTioaalylaid... 

Oiand  total. 


Mata. 


Sq.ydt. 

336.82 
5, 41L 14 
e,  02a  70 
0,710.86 
4,152.04 
S»20i.46 

5,858.84 


83,802.85 
74,170.00 


107,472.85 


Stone. 


Ou.yd9. 
60.23 
1,760.60 
1,724.11 
1,803.16 
1,583.38 
1,826.59 

1, 537. 71 


Advance  in  feet. 


First 
coarse. 


Second 
coarse. 


10.335.86 
23,280.00 


33,615.86 


22.62 
463.42 
522.80 
576.84 
357.30 
452.50 


2,395.48 
7,667.00 


10,062.48 


462.8 


462.8 


462.8 


Mr.  A.  S.  Cooper,  who  has  been  the  resident  engineer  during  the  year,  has  rendered 
lost  faithfal  and  valaable  service. 

Very  respeotfally,  yonr  obedient  servant, 

O.  M.  Carter, 
Col.  Q.  A.  GuxMORB,  Firtt  Lieutenant,  Corps  of  Engineeri. 

Corpt of  JEngineerSf  U.S.A. 


COMMERCIAL  STATISTICS. 


rrivah  and  olearamce$  of  vessels,  and  commerce  at  Femandina,  Fla,,  from  January  1, 1875, 

to  December  31,  1886. 

AJffilVBD. 


Year. 


5 
6 
7 
8 
0 
0 
1 
2 
3 
4, 
5. 
6. 


Coastwise. 


No. 


212 
210 
150 
183 
205 
270 
273 
239 
183 
176 
160 
205 


Tons. 


117,863 
141,354 
100.581 
120, 845 
133,620 
146,722 
171,548 
146,383 
96,937 
105. 061 
111,698 
147,418 


Crew. 


Foreign  ports. 


Ainerioan  vessels. 


No. 


4,192 
4,]M9 
3,»3 
3,900 
4,138 
4.470 
4,186 
3,279 
2.453 
2.B64 
3.131 
4.014 


47 

25 

31 

17 

28 

84 

17 

16 

6 

3 

7 

7 


Tons. 


10,379 

1,893 

8.768 

3,985 

10,634 

22,396 

11,899 

9,056 

1,769 

865 

999 

2.112 


Crew. 


859 

12 

179 

28 

217 

40 

101 

22 

252 

10 

508 

22 

814 

24 

242 

15 

43 

14 

21 

10 

47 

22 

53 

15 

Foreign  vessels. 


No. 


Tons. 


7,437 
9,232 

12,547 
8. 291 
5.639 
9.4C3 

11,593 
6.630 
5,229 
4.029 
9,785 
5.187 


Crew. 


135 
249 
404 
215 
126 
240 
271 
151 
137 
88 
210 
146 


Total. 


No. 


271 
263 
221 
222 
243 
320 
278 
270 
203 
189 
198 
227 


Tons.    Crsw 


135,179 
155,479 
121, 896 
133,124 
149, 293 
188,581 
195, 040 
162,  078 
103. 935 
109.955 
122, 482 
154,717 


CLEARED. 


5 
6 
7 
8 
9 
0 
I 
2 
3 
4 
b 
S 


229 
244 
165 
195 
175 
244 
204 
217 
153 
178 
185 
214 


121,028 
161.  l.'V4 
106, 015 
124,883 
129, 654 
155.659 
138. 598 
136.666 
85,815 
104,462 
112,936 
153,092 


4,303 
5,058 
3,590 
4.086 
4.070 
4  505 
3.730 
3.166 
2.245 
2,688 
2,970 
4,208 


81 
21 
24 
19 
31 
31 
41 
39 
32 
27 
33 
27 


8,239 

6.040 

6,340 

4.011 

11,007 

14,207 

22.007 

15. 497 

8,925 

8,831 

10.251 

9.072 


228 
147 
166 
123 
258 
827 
506 
370 
210 
176 
249 
200 


15 
26 
42 
26 
12 
24 
31 
31 
24 
15 
21 
26 


5,343 

9, 002 

18. 741 

9.080 

8,016 

10, 292 

15,335 

14, 962 

9,413 

6,488 

9,893 

9,817 


212 
269 
412 
236 
164 
240 
851 
321 
231 
158 
^1 
299 


275 
291 
231 
240 
218 
299 
276 
287 
209 
210 
239 
267 


134. 610 
166.106 
120, 696 
138, 8<4 
148,737 
180,968 
175.940 
167, 125 
94,153 
119. 781 
132,580 
171,981 


4,686 
5,177 
3,964 
4,216 
4,216 
5,308 
4,771 
3,672 
2,633 
2.973 
3.388 
4,213 


4,743 
5.474 
4.168 
4.445 
4.601 
5.072 
4,687 
3,857 
2.6«6 
3,022 
3.440 
4,707 


I 
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Arrivals  and  olearanoes  of  vesaeUf  and  oommeree  at  Femandinaf  Fla.,  etc, — Continaed. 

COMMBBCS. 


Year. 


1875 
1876 
1877 
1878 
1870 
1880 
1881 
1882 
1893 
1884 
1885 
1886 


Valae  of  exports. 

Value  of  Imports. 

Total  com- 
merce. 

Duties  col. 

looted. 

Foreign. 

CoMtwise. 

Fbreicn. 

CoMtwise. 

1200,791 

$1. 100, 070 

$14,804 

$755,718 

$2. 080. 702 

$1,817.84 

226.076 

1, 170, 240 

46,470 

1, 131, 032 

2,  573,  827 

2, 181.40 

1        310, 225 

676,855 

10,304 

1. 146,  363 

2, 152. 747 

2,378.00 

248,000 

780,607 

8,142 

872,234 

1, 008,  083 

2.000.00 

275,470 

021,368 

11.038 

1,360.432 

2,  sec*.  3U8 

3,424  00 

257,780 

667,002 

3,676 

1,365,857 

2,204,405 

7,808.00 

292,100 

1,064,304 

U,701 

1,736,546 

3.104,831 

8,183.10 

202,400 

1,342,421 

45,702 

1,536.588 

3, 217, 201 

36,590.00 

248,600 

2.573,010 

11,220 

2,262,755 

5,005,504 

5. 566.00 

173,600 

1,164,462 

1,874 

1,738,620 

3.078,556 

1,  SSL  00 

214, 726 

2,134,541 

4.180 

1,502,544 

8,855,001 

1,45L28 

101,505 

2,843,000 

500 

1,625,000 

4,660.180 

808.00 

W.  A.  Mahonbt, 

Collector, 

Arrivals  and  olearanoes  of  vesiehj  and  commerce,  at  Saint  Mary's,  Ga.,from  January  I, 

1879,  to  December  31,  1886. 

ARRIVED. 


Years. 


1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 


Coastwise. 


No. 
63 

Tons. 

16,773 

80 

8,082 

22 

7,541 

28 

10.504 

26 

0,506 

82 

11,204 

40 

13,042 

20 

7.882 

Crew. 


378 
202 
156 
106 
182 
224 
280 
140 


Foreign  ports. 


American  vessels. 


No. 


6 
2 
6 
1 
3 
1 
1 
1 


Tons. 


2,803 
604 

2,401 
871 

1,267 
530 
306 
321 


Crew. 


54 
17 
54 

7 

24 

0 

8 

7 


Foreign  vessels. 


No. 


14 

16 

25 

15 

6 

6 

5 

6 


Tons. 


5,165 
6,400 
11.202 
6,723 
2,112 
2,834 
2,028 
2,085 


Crew. 


143 
185 
200 
146 

a 

67 
62 
66 


No. 


73 
48 
63 

a 

85 
30 
46 

27 


TotaL 


Tons. 


24.231 
16,085 
21,824 
16,508 
12,015 
14,066 
15,466 
10,288 


Crew. 


475 
404 
600 

347 
250 


S40 


CLEARED. 


1870 
1880 
1881 
1882 
1883 
1884 
1886 
1886 


53 

16,773 

378 

10 

8,677 

83 

f4 

5,155 

143 

77 

25,505 

30 

8,082 

202 

3 

1,150 

27 

12 

4,070 

132 

45 

15,  111 

22 

7,541 

156 

7 

3,362 

68 

20 

12,463 

823 

68 

23,336 

28 

10,504 

196 

4 

1,567 

82 

18 

6,701 

176 

50 

18,882 

26 

0,606 

182 

3 

1,207 

24 

6 

2,112 

46 

85 

12,015 

82 

11,204 

224 

2 

1,007 

10 

6 

2,234 

67 

40 

14,625 

40 

13,042 

280 

3 

1,195 

25 

4 

1.505 

42 

47 

15,732 

20 

7,882 

140 

5 

2,312 

40 

5 

1,646 

45 

80 

11,840 

604 
361 
647 
408 
252 
300 
347 
210 


COMMERCE. 


Years. 


1870 
1880 
1881 
1882 


Value  of 
exports. 


$82,401 
70,411 

140.333 
47, 216 


Years. 


Value  of 
exports. 


1883 
1884 
1885 
1886 


$26,002 
22,517 
27.127 
86,620 


E.  A.  MoWhortbr, 

Ck>lleotor. 
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N  15. 

IMPR0VEB4ENT  OF  THE  INSIDE  PASSAGE  BETWEEN  FERNANDINA  AND 

ST.  JOHN'S  RIVER,  FLORIDA. 

Appropriations  for  the  improvement  of  this  route,  aggregating 
$78,000,  were  made  at  varions  times  between  the  years  1828  and  1838. 
A  further  appropriation  of  $10,000  was  made  in  1874,  and  two  others,  of 
$7,000  each,  by  the  acts  approved  March  3,  1879,  and  June  14,  1880, 
respectively. 

Only  $2,565.55  of  the  amount  last  appropriated  had  been  expended 
when  the  work  was  stopped. 

As  suggested  in  previous  reports,  the  recently  completed  direct  line 
of  railway  between  Fernandina  and  Jacksonville  and  the  improvement 
of  the  bar  at  the  mouth  of  St.  John's  River  afford  passengers  and  freight 
a  choice  between  transit  by  rail  and  transit  by  sea  and  river  by  coast- 
ing stoamers,  and  the  necessity  for  continuing  the  improvement  of  this 
inside  passage  is  therefore  not  urgent  at  the  present  time;  still  the 
inside  passage  betw^n  Savannah  and  Jacksonville,  which  actually 
continues  far  into  the  interior  of  Florida  by  means  of  the  St.  John's 
River,  may  be  considered  a  valuable  water  route  for  many  purposes. 
Its  importance  in  the  case  of  the  United  States  becoming  involved  in 
war  with  a  maritime  power  has  been  pointed  out  in  former  reports. 
Its  improvement,  when  undertaken,  should  be  on  a  liberal  scale. 

The  following  appropriations  have  been  made  for  this  work  since 
1874: 

By  act  of  Conf^ess  approved  Jane  23,  1874 $10,000 

By  act  of  Congress  approved  March  3, 1879 7,000 

By  act  of  Congress  approved  June  14,  1880 7, 000 

Total 24.000 

The  total  expenditures  since  1874,  inolading  the  cost  of  survey,  were  $19,565.55. 

The  inland  route  is  partiv  in  the  collection  district  of  Fenandina  and  partly  in 
that  of  Saint  John's,  of  which  Fernandina  and  Jacksonville  are  the  respective  ports 
of  entry. 

Money  statement 

July  1,  1886.  amount  available $4,434.45 

July  1,  1887,  amount  available 4,434.45 


N  16. 

PRELIMINARY   EXAMINATION    FROM    DOBOY    ISLAND    TO    DOBOY    BAR, 

GEORGLA. 

United  States  Engineer  Office, 

New  York,  December  1 1,  1886. 

Oeneral  :  By  Department  letter  dated  September  27^  1886, 1  was 
informed  that  the  river  and  harbor  act  of  Augast  5, 1886,  provides  that 
a  preliminary  examination  should  be  made  '^  from  Doboy  Island  to  Do- 
boy  Bar,  Georgia,''  and  that  this  work  bad  been  assigned  to  my  charge. 
I  was  further  instructed  to  report,  after  completing  the  examination, 
whether  the  locality  named  is  considered  worthy  of  improvement,  with 
a  view  of  having  it  surveyed. 

The  examination  here  ordered  was  made  under  my  direction  during 
last  month,  and  I  have  the  honor  to  submit  the  following  brief  report : 
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Doboy  Island  is  situated  at  the  mouth  of  Darien  Biver,  the  north- 
erly main  branch  of  Altamaha  River,  about  12  miles  below  the  town  of 
Darien.  The  village  of  Doboy  is  located  upon  the  western  shore  of  the 
island ;  vessels  from  the  port  of  Darien  complete  their  cargoes  here. 
Doboy  Island  is  separated  from  Doboy  Sound  by  Commodore  Island. 

The  channel  of  entrance  across  Doboy  Bar  is  substantially  a  south- 
easterly prolongation  of  the  axis  Doboy  Sound.  I  have  already  stated 
in  my  last  annual  report  of  operations  for  improving  Altamaha  River, 
Georgia,  that  shoaling  has  taken  place  on  the  bar  since  1875,  the 
draught  of  vessels  that  could  cross  it  being  reported  to  have  diminished 
from  22  feet  in  that  year  to  from  18  to  18^  feet  in  1885. 

By  comparing  the  latest  Coast  Survey  Chart  (1886)  of  Doboy  Bar 
with  the  results  of  the  recent  examination,  the  principal  changes  noted 
are  a«  follows : 

Formerly  the  channel  crossed  the  bar  proper  in  two  branches ;  the 
north  branch  running  nearly  due  east^  had  a  minimum  low- water  depth 
of  8  feet ;  the  south  branch,  running  in  a  more  southerly  direction,  had 
practicable  low-water  depths  of  14  feet.  The  mean  rise  and  fall  of  the 
tide  on  the  bar  is  7.2  feet. 

The  observations  taken  in  November,  1886,  show  that  the  north 
channel  has  generally  maintained  its  direction,  but  has  deepened  about 
2^  feet,  and  the  distance  between  its  inner  and  outer  14  foot  low- water 
corves  has  diminished  about  1,850  feet.  The  outer  portion  of  the  south 
channel  has  moved  about  1,000  feet  south  of  its  former  position ;  its  inner 
portion  has  not  changed,  but  the  present  minimum  low-water  depth  is 
only  11.1  feet ;  a  reduction  of  3  feet  since  1868. 

The  ^^  North  Breakers"  Shoal  has  moved  to  the  south  and  west,  across 
the  old  south  or  main  channel  of  entrance ;  at  places  of  15  to  16  feet 
depth  some  eighteen  years  ago  there  are  now  found  only  8  or  9  feet. 
A  new  channel  seems  to  be  forming,  however,  to  the  north  of  and  about 
2,000  feet  from  it ;  the  14-foot  curve  has  pushed  here  about  3,000  feet 
seawards,  and  the  distance  between  the  east'Crly  end  of  this  pocket  and 
the  outer  14-foot  curve  is  at  present  only  1,400  feet 

Lieutenant  Carter  states  that  for  vessels  engaged  in  the  coasting 
trade,  whose  average  draught  is  about  15  feet,  the  present  depth  of  wa- 
ter on  the  bar  is  sufficient,  but  in  carrying  lumber  and  timber  it  is  often 
desirable  to  load  to  18  or  20  feet,  or  even  to  greater  depths.  The  bar 
in  its  present  condition  will  not  afford  such  draughts. 

The  town  of  Darien  has  about  2,000  inhabitants.  It  is  an  important 
shipping  port,  especially  for  the  lumber  coming  down  the  Altamaha 
River.  Shipping  merchants  have  repeatedly  complained  of  the  want 
of  sufficient  depth  on  Doboy  Bar,  preventing  vessels  of  deep  draught 
to  take  full  cargoes  at  Doboy,  compelling  them  to  load  at  increased  cost 
at  Sapelo,  Saint  Simon's,  and  Brunswick,  thus  putting  them  at  a  dis- 
advantage in  their  competition  with  other  ports  in  the  neighborhood. 
Statistics  of  the  commerce  of  Darien  were  given  in  my  report  of  a  sur- 
vey of  Darien  Harbor,  dated  January  30, 1885,  printed  as  Appendix  N 
16,  Annual  Report  of  the  Chief  of  Engineers  for  1885,  and  in  House 
Ex.  Doc.  l)o.  260,  Forty-eighth  Congress,  second  session,  also  in  my  an- 
nual report  of  the  iinprovement  of  Altamaha  River,  Georgia,  for  the 
fiscal  year  ending  June  30,  1886,  while  others  are  given  in  letters  and 
statements  inclosed  in  Lieutenant  Carter's  report  of  the  recent  exam- 
ination. 

I  am  not  prepared,  however,  to  recommend  that  a  survey  of  Doboy 
Bar  be  made  with  a  view  of  designing  a  project  for  its  permanent  im- 
provement.   Suitable  works  for  that  purpose  would  undoubtedly  be 
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quite  expensive^  and  their  cost  wonld  not,  in  my  opinion^  be  jastifled 
by  the  present  magnitude  of  the  interests  to  be  sabserved  thereby. 

By  the  river  and  harbor  act  of  Angast  5, 1886,  an  appropriation  of 
120,000  was  made  ^^  for  improving  Altamaha  Biver,  Georgia,  half  of 
which  to  be  nsed  on  Doboy  Bar,  or  so  much  thereof  as  may  be  neces- 
sary." I  coincide  with  the  suggestion  made  by  Lieutenant  Garter,  that 
a  small  amount  of  the  appropriation  be  expended  in  hydraulic  excava- 
tion or  propeller  sluicing,  so  as  to  create  a  greater  depth  of  water  on 
the  bar,  improving  the  new  channel  which  seems  to  be  in  process  of 
formation,  as  stated  above.  ' 

I  recommend,  therefore,  that  so  much  of  the  sum  of  $10,000,  allotted 
for  Doboy  Bar,  as  may  be  deemed  necessary,  may  be  expended  for  i£S 
improvement  by  methods  here  indicated. 

The  report  of  First  Lieut.  O.  M.  Garter,  Gorps  of  Engineers,  with  let- 
tors  addressed  to  him,  and  a  chart  of  the  examination  of  Doboy  Bar, 
are  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMORB, 

Colonel  of  Engineers^ 

Brig.  Gen.  J.  O.  Duanb,  ^^^'  ^^-  ^^'^  ^-  ^-  ^• 

Ohirf  of  Engineers^  XT.  8.  A. 


BXPOBT  OF  LISUTXlf  ANT  O.  M.  CARTKB,  CORPS  OF  BNOUnLBBS. 

UmTBD  States  Enoinkbr  Offios, 

Savannah,  Oa,,  December  6, 1886. 

CoLOKKL :  In  oomplianoe  with  yonr  iDstraotioDS  of  the  8th  nltimo,  I  have  the  honor 
to  snbmit  the  folio  wing  report  of  a  preliminary  examination  from  **  Doboy  Islaod  to 
Bobov  Bar." 

Doboy  Island  ie  sitnated  njion  the  coast  of  Oeorgia,  abont  50  miles  by  the  coast  line 
•ontii  of  the  Savannah  Biver.  It  lies  at  the  month  of  Darien  Biver,  aboat  12  miles 
measured  along  the  channel,  below  the  village  of  Darien,  and  is  separated  by  Com- 
modore Island  from  Doboy  Sound. 

Darien  River  is  the  northerly  main  branch  of  the  delta  portion  of  the  Altamaha. 
Through  it  passes  the  greater  portion  of  the  Altamaha  River  commerce.  Upon  the 
western  shore  of  Doboy  Island  is  sitnated  the  village  of  Doboy,  where  vessels  snipping 
from  the  port  of  Darien  receive  their  deenndranght  loads.  From  Doboy  to  the  sea  the 
only  obstruction  to  navigation  is  Doboy  Bar. 

The  only  known  survey  of  this  bar  is  that  made  bv  the  United  States  Coast  Survey 
in  1868,  fkt>m  which  the  shore-lines  and  soundings  in  black  on  the  chart,  forwarded 
herewith,  are  taken.  At  that  time  the  bar,  the  general  direction  of  which  has  not 
linoe  changed,  extended  £S£.  from  the  southern  end  of  Sapelo  Island  for  a  dis- 
tance of  abont  3^  miles,  then  in  a  southerly  direction  abont  parallel  to  the  coast  line 
for  nearly  3  miles,  conneotinff  with  the  shoals  which  extended  ESE.  from  the  north- 
em  end  of  Wolf  Island,  rrom  the  mouth  of  Doboy  Sound,  between  Sapelo  and 
Wolf  islands,  where  low- water  depths  of  from  4  to  6  fathoms  were  found,  the  channel 
extended  ESE.  between  the  sand  spits  forming  the  shore-arms  of  the  bar,  for  a  dis- 
tance of  about  2i  miles,  then  divided  and  crossed  the  bar  in  two  branches ;  the  north- 
ern one  having  a  direction  about  £.  by  N.  with  minimum  low- water  depths  of  8  feet, 
sod  the  southern  one  extending  8E.  i  S.  about  If  miles,  and  then  E.  by  S.  to  sea, 
with  minimnm  low-water  depths  of  14  feet.  The  mean  rise  and  fall  of  tide  being  7.2 
feet,  vessels  drawing  20  feet  were  able  to  cross  the  bar  In  calm  weather  at  mean  high 
water,  and  it  is  claimed  that  on  high  water  of  spring  tides  vessels  of  22  feet  draught 
have  b<«en  taken  from  Doboy  to  the  sea. 

Since  the  date  of  that  survey  the  bar  has  shoaled  greatly.  A  preliminary  exami- 
nation of  this  bar,  from  the  bell-buoy  seaward,  was  made  by  me  in  November,  1886, 
and  some  of  the  soundings  taken  then  sre  shown  in  red  on  the  accompanying  cluurt. 
By  referring  to  this  it  will  be  seen  that  the  north  or  slew  channel  has  deepened  about 
8}  foety  while  the  south  or  main  channel  has  shoaled  about  the  same  amount. 

The  general  direction  of  the  north  channel  has  not  changed,  but  the  distance  along 
11^  line  between  the  inner  and  outer  14-foot  mean  low-water  curves  has  diminished 

8S72  BUG  87 76 
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about  1,850  feet;  the  iDDer  pocket  haviDg  shifted  to  the  east,  and  moved  seaward 
about  1,500  feet,  while  the  out«r  curve  has  moved  shoreward  about  350  feet.  The 
south  or  maiD  channel  has  shoaled  about  3  feet  since  1868,  its  present  njinimum  low- 
water  depth  being  11.1  feet.  From  1868  to  1879  the  direction  of  this  channel  did  not 
sensibly  change. 

At  present  its  outer  portion  is  about  1,000  feet  south  of  its  former  position.  The 
inner  portion  has  not  changed. 

The  *^ North  Breakers''  Shoal  has  moved  to  the  south  and  west,  and  pushed  entirely 
across  the  old  channel,  separating  the  inner  and  ont<er  14-foot  mean  low- water  curves 
by  a  distance  of  about  2,000  feet.  On  the  line  of  the  old  channel  the  present  depths 
are  from  8  to  Q.feet  as  compared  with  15  and  16  feet  eighteen  years  ago.  About  2,000 
feet  to  the  north  of  this,  however,  the  depth  of  water  is  increasing,  and  a  new  cbau- 
nel  is  in  process  of  formation.  Beginning  at  a  point  about  1,000  feet  to  the  north  of 
black  Bony  No.  1,  the  14-foot  mean  low-water  curve  has  extended  ESE.  about  3,000 
feet,  the  distance  from  the  end  of  this  pocket  to  the  14-foot  curve  on  the  outer  slope 
of  the  bar  being  at  present  only  1,400  feet. 

The  material  composing  this  bar  is  a  mixture  of  fine  sand  and  fragments  of  shells, 
and  when  loosened  and  thrown  into  suspension  is  easily  moved. 

For  vessels  engaged  in  the  coasting  trade,  whose  average  draught  is  about  15  feet, 
the  present  deptih  of  water  on  the  bar  is  sufficient,  but  in  exporting  lumber  and  tim- 
ber it  is  often  desirable  to  load  to  18  or  20  feet,  or  even  to  greater  depths. 

I  submit  the  following  letters  and  extracts : 

FROM  LETTBR  OF  MR.   R.   K.    WALKER,  TIMBRR  MKRCHAXT. 

Darirn,  Ga.,  September  16,  1884. 

Drar  Sir  ;  *  •  •  Our  bar  at  Doboy,  before  and  a  considerable  time  after  1860, 
admitted  vessels  of  22  feet  dranght,  and  this  fact,  well  known  abroad,  gave  to  our 
port  the  reputation  of  being  one  amongst  the  best  and  safest  ports  on  the  southern 
ooast.  Vessels  were  in  consequence  easily  and  cheaply  secured,  thus  giving  an  im- 
petus to  the  timber  industry,  which  quickly  made  Darien  rank  as  one  of  the  foremost 
timber  exporting  ports,  in  a  position  t<o  compete  with  any  other. 

Gradually,  however,  the  bar  has  ho  filled  up  that  now  vessels  dravring  18  or  19  feet 
of  water  can  not  be  carried  out  without  touching,  unless  the  sea  is  perfectly  caliU. 
This  has  compelled  the  merchants  here  to  load  their  large  vessels  at  such  points  as 
Sapelo,  Saint  Simon's,  and  Brunswick,  thus,  in  the  first  place,  depriving  our  port  of 
such  pecuniary  benefits  as  naturally  would  accrue  to  it  from  the  presence  of  such 
vessels,  besides  putting  merchants  in  a  disadvantageous  position  to  compete  with 
other  markets,  on  account  of  extra  cost  of  drifting  timber  to  such  points,  and  other 
inconveniences  and  extra  expenses  attending  such  a  course.  If,  therefore,  this  tilling 
up  process  is  allowed  to  go  on  undisturbed,  it  means  certain  death  to  Darien  as  a 
shipping  port,  and  to  ship  profitably  via  Brunswick  or  Saint  Simon's  can  not  be  done 
ou  account  of  the  extra  cost  consequent  upon  trausporting  timber  such  a  distance. 

lu  regard  to  the  supply  of  timber  along  the  river,  I  will  say  from  personal  knowl- 
edge that  it  is  almost  inexhaustible,  and  although  there  is  not  much  in  the  immediate 
vicinity  of  the  river,  means  of  getting  it  down  to  the  river-side  can  be  arranged  suffi- 
ciently cheap  to  prove  profitable  to  the  cutter  if  our  port  is  again  put  on  its  former 

footing. 

•  *  «  •  •  •  •  * 

Yours,  respectfully, 

R.  K.  Walker. 
Spalding  Kenan,  Esq., 

Mayor, 


LBTTER  FROM  HILTON  TIMBRR  AND  LUBfBBR  COMPANY. 

Darien,  Ga.,  November  IH,  1886. 

Sir  :  Understanding  that  a  survey  of  Doboy  Bar  is  contemplated  for  the  purpose 
of  determining  whether  improvements  can  be  made  and  are  required  to  facilitate  the 
business  of  this  port,  we  take  the  liberty  of  addressing  you  upou  this  subject. 

We  have  no  hesitancy  in  declaring  that  the  deepening  of  Doboy  Bar  is  much  needed, 
and  if  a  deeper  depth  of  water  can  be  had  the  business  of  the  port  will  be  enhanced. 

We  have  known  vessels  drawing  21  and  22  feet  of  water  to  pass  out  over  the  bar 
with  safety.  During  the  past  year  we  have  had  vessels  loaded  by  us  drawing  18  and 
18^  feet  oV  water  detained,  some  of  them  two  months,  on  account  of  low  depth  of 
water  upon  the  bar. 

This  port  does  a  considerable  foreign  trade,  and  the  class  of  vessels  engaged  in  tbi« 
busincHs  are  gent^rally  of  deep  drauirht,  and  we  dare  not  charter  vessels  to  load  at. this 
port  diawiug  over  IH  feet;  hence  wheu  we  take  large  orders  requiring  deepHlraaght 
vessels  we  are  compelled  to  load  tbem  cither  at  Sapelo  S4>und  or  at  S»int  Simons.    In 
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loftdiD^  vessela  at  these  points  we  are  compelled  to  tow  the  cargoes  t-o  tliese  points, 
which  involves  an  additional  and  greater  expense,  risk,  and  inconvenience.  So  far  as 
this  company  is  concerned,  we  feel  very  mnch  interested  in  the  improvement  of  the 
Dol>oy  Bar,  and  trust  the  Government  will  mh)  At  to  do  something  in  that  direction. 

With  the  bur  improveil  we  would  feci  in  a  condition  to  take  orders,  which  we  would 
refuHe  now,  on  account  of  the  additional  expense  and  great  inconvenience  which  at- 
tend the  Hhipmcnta  at  the  adjacent  points,  Uefore  mentioned ;  hence  we  feel  satisfied 
an  iiicre:ised  depth  of  water  on  our  bar  would  materially  increase  the  business  done 
at  this  port. 

Vtsry  respectfully, 

Hilton  Timber  and  Lumdrk  Company. 

UoBKRT  P.  Paul, 
Lieut.  O.  M.  Carter,  Secretary  and  Treaenrer, 

Carps  of  Engineers^  U,  S,  A, 


LETTER  FROM  ROBERT  HUNTER  AND  COMPANY,  TIMBER  MERCHANTS. 

Darien,  Ga.,  Nwemher  18, 1886. 

Dear  Sir:  By  request  we  hereby  submit  our  reasons  for  the  decrease  of  the  timber 
trade  of  this  port. 

During  the  season  18d.3-'84  we  shipped  about  12,000,000  superficial  feet,  and  season 
18b4-'85  between  9,000,000  and  10,000,000  superficial  feet,  and  season  1885-^86  between 
7,000,000  and  H.000,000  superficial  feet.  Out  of  these  8,000,000  feet  about  .3,000,000 
were  shipped  via  Saint  Simons,  while  in  the  previous  years  an  occasional  cargo  only 
was  shipped  from  there.  The  vessels  loaded  at  Saint  Simons  during  1885-'S)  were 
Bent  there  simply  because  there  was  not  sufficient  water  on  Doboy  Bar  to  admit  them. 
It  iH  decidedly  more  expensive  to  load  vessels  at  Saint  Simons,  first  on  account  of  the 
transiiortation  of  timber  to  that  place  being  almost  doubly  expensive,  that  is,  on  a 
veviel  that  carries  500,000  superficial  feet  the  cost  of  drifting  the  timber  to  Saint 
Simons  would  be  $130,  while  to  Doboy  it  would  only  cost  $75.  Then  there  are  other 
costs  which  could  be  obviated  were  vessels  at  Doboy :  for  instance,  the  expense  of  go- 
ing to  Brunswick  to  clear  such  vessels,  and  the  loss  of  time  attending  same.  But  the 
above  are  minor  considerations.  It  is  a  fact  that  under  ordinary  circumstances  timber 
can  be  drifted  from  Durien  to  Doboy  in  2  titles.  To  8aint  Simons  it  takes  at  least 
three  days.  This  loss  of  time  is  of  course  an  important  consideration  when  a  qnestlon 
of  demurrage  arises.  A^ain,  the  broad  and  straight  stream  to  Doboy  makes  it  possi- 
ble to  send  timber  there  in  almoHt  any  kind  of  weather,  while  a  little  spell  of  rough 
weather  makes  it  positively  unsafe  to  start  a  drift  to  Saint  Simons,  on  account  of  tne 
many  narrow  and  winding  parts  that  have  to  be  passed  through  in  going  there. 

All  these  disadvantages  certainly  help  t-o  handicap  shippers  nt  this  ]H>int,  and  it  is 
obvious  that  in  consequence  not  only  no  stimulus,  but  a  decided  check  is  given  to  the 
trade. 

We  do  not  forget  to  make  due  allowance  for  the  general  trade  depression  of  the  last 
two  or  three  years  when  we  assert  that  to  the  necessity  of  shipping  timber  and  lumber 
ria  such  far-otf  points  as  Sapelo  and  Saint  Simons  may  be  attributed  the  glaring  de*- 
crease  of  Khipments  from  this  port. 

We  are,  dear  sir,  yours,  faithfully, 

Robert  Hunter  &,  Co. 
Per  R.  MUNSON,  Atiamei/, 

Lieut.  O.  M.  Carter. 


COMMERCIAL  STATISTICS  OF  THE  PORT  OF  DARIEN,   GEORGIA. 

Erport*  of  timber  and  lumber  (pitch  pine)  as  per  tabulated  report. 

Total  v:iliu9  foreign  shipments  from  January  1,  1875,  to  Jannarv  1, 
IHcj«  (58:i,aUi,74l  superficial  feet) $7, 090, 2H?. 00 

Toiiil  value  coast wts«^  shipments  from  January  1,  1875,  to  January  1, 
I8dt>  (178,729,300  superficial  feet) 2,949,730.90 

Rice, 
Coastwise  shipments: 

Total  value  from  January  1,  1875,  to  January  1,  1880 $924,000.00 

Average  annual  value 84, 000. 00 

The  figures  given  above  are  the  result  of  careful  investigation,  and  due  considera- 
tion has  been  given  to  the  partial  failurt)  of  the  crops  of  certain  years  and  to  thefiac- 
(n^tioDS  of  prices. 
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Naval  $tor€$. 

Coastwise  shipments  from  1880  to  and  inoladin^  1885 $305,000.00 

In  the  year  1880  the  yalne  of  naval  stores  shipments  amounted  to  $12,000.  The 
operations  have  gradnally  been  extended  nntil  in  1865  the  valne  of  shipment^  from 
reliable  fignres,  amounted  to  $66,000.  In  1886  it  is  estimated  they  will  reach  $86,000. 
Shipments  are  made  in  small  sailing  yessels  and  in  steamers. 

Prior  to  1886  but  little  attention  was  given  to  this  wood.  Some  enterprising  North- 
em  gentlemen  (the  Messrs.  Van  Gilder  &,  Sons),  discovering  its  abundance  along  the 
Altamaha,  have  now  erected  a  mill  at  Darien  ezpresslv  for  the  manufacture  of  cypress. 
This  has  given  a  decided  stimulus  to  the  industry  and  it  bids  fair  tobeome  flourishing 
ere  long.  Small  parcels  of  this  wood  have  been  shipped  for  many  years.  The  first 
complete  carao  was  shipped  during  1886  and  before  the  present  year  ends  two  more 
cargoes  will  be  ship](>ed. 

Hardwoods. 

Coastwise  and  foreign  shipments  from  January  1, 1875,  to  January  1, 
1886 $35,000.00 

Considering  the  great  quantities  of  the  various  kinds  of  hardwoods  that  may  be 
found  along  the  Altamaha,  the  trade  in  these  woods  has  not  been  developed  to  the  ex- 
tent it  deserves.  Few  entire  cargoes  have  been  shipped,  but  small  parcels  of  oak,  ash, 
hickory,  etc.,  are  frequently  sent  along  with  pine  cargoes.  The  great  obstacle  in  the 
way  of  extensive  shipments  of  oak  is  the  costly  and  annoying  transportation  to 
Darien,  it  being  necessary  to  attach  it  to  pine  or  lighter  woods  to  prevent  it  from 
sinking.  Those  of  our  business  men  who  have  any  experience  io  this  line  are  of  the 
opinion  that  in  order  to  engage  in  the  shipment  of  oak  a  liberal  investment  of  capital 
for  flats,  tow-boats,  etc.,  would  be  necessary,  but  the  unsatisfactory  state  of  affairs 
produced  by  the  insufficiency  of  water  on  the  bar  does  not  tend  to  encourage  any  such 
investment. 

Sides, 

Total  valne  shipments  from  January  1,  1875,  to  January  1, 1886 $11, 000. 00 

Average  annual  value I,000.p0 

About  500  hides  have  been  exported  annually,  coastwise. 

Brick  factory, 

Messrs.  Toad  d&  Huntington,  out  of  a  clay  brought  from  Sansavilla,  about  25  miles 
from  Darien,  mannfacture  ati  excellent  brick.  The  clay  is  brought  from  Sansavilla  in 
flats,  and  the  brick  is  manufactured  here.  So  far  the  manufacture  has  been  regulated 
by  the  local  demand,  but  the  gentlemen  who  have  the  enterprise  in  hand  are  now  pre- 
pared to  extend  their  operations.  The  quality  of  the  clay  has  been  pronounced  sn- 
Serior  by  experts  and  toe  supply  is  practically  inexhaustible.  Little  or  nothing  was 
one  in  this  line  prior  to  1886. 

Coastwise  imports  not  entered  in  custom-house. 

Total  value  from  January  1,  1875,  to  January  1,1886 ^,965,00a00 

Number  of  steamers  (coastwise)  touching  at  Darien,  etc. 

During  the  years  1876,  ld76,  1877,  1878,  1879,  and  1880,  the  average  annual  valne 
of  coastwise  imports  amounted  to  $390,000. 

The  years  1»81,  1882,  iaS3,  1884,  and  1885  show  an  average  annual  value  of 
$325,000. 

During  the  first  six  years  the  number  of  steamers  trading  between  points  up  the 
river,  Brunswick,  Savannah,  and  Darien,  touching  at  Darien  on  an  average  S40 
times  a  year,  with  a  gross  average  tonnage  of  63,000  tons  per  annum.  Now  about  150 
landings  are  made,  and  the  average  tonnage  amounts  to  about  40,000  annually. 

Farm  products. 
Annual  average  value $7,000.00 

All  farm  products  are  disposed  of  at  home. 

Value  of  the  stevedore  business, 

1882 $»7,888 

1883 102,886 

ie84 116.170 


1875 $92,787 

1876 29,057 

1877 1.39,275 

1878 125.745 

1879 104,550 

1880 161,512 

X881 151,258 


1885 92,189 

Total  value  for  the  eleven 

years 1,313,197 
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VALUK  OF  THE  TONNAGE  BUSINESS. 

1875 $19,875  1882 $24,548 

1876 : 24, /66  1883 22,987 

1877 27,402  1884 22,151 

1878 25,165  1885 18,439 

1879 21,400                         

1880 23,763  Total  value  for  the  eleven 

1881 32,957                  yean 263,603 

VALUE  OF  THE  PILOTAGE  BUSINESS. 

Pilotage  on  foreign  vessels  for  last  eleven  years $109,509 

Pilotage  on  ooastwise  vessels  for  last  eleven  years 82,250 

Total 19L759 

QENEBAL  REMARKS  REGARDING  THE  COMMERCE  OF  THE  PORT  OF  DARIEN,  OEOROIA. 

The  timher  trade. — 8o  far  as  inclosed  official  figures  of  ezx>orts  tell  the  tale,  oar  tim- 
ber trade  is  on  the  decrease.  Aotaally  it  is  not.  As  mncfa  tiiaber  as  ever  comes  down 
to  Darien  from  the  interior,  bat  the  diallowness  of  water  on  onr  bar  makes  it  neces- 
aary  to  ship  a  large  part  of  oar  timber  to  Sapelo  and  Saint  Simons.  While  the  cost 
of  sending  timber  from  Darien  to  l>oboy  is  from  12^  to  15  cents  per  1,000  feet,  the 
cost  of  sending  it  to  Sapelo  and  Saint  Simons  is  from  25  to  30  cents  per  thousand.  It 
is  easy  to  see  that  this  disadvantage  alone  will  do  much  to  exclude  us  from  competi- 
tion with  other  pitch-pine  ports  woo  have  no  such  disadvantages  to  contend  with. 
Such  shipments  also  being  cleared  through  the  custom-houses  of  Savannah  and  Bruns- 
wick, go  to  swell  their  exports,  and  Darien,  in  consequence,  finds  it  a  hard  matter  to 
secure  anything  like  the  recognition  she  deserves.  The  presence  of  such  vessels  in 
our  own  harbor  would  materially  increase  our  general  trade  and  add  to  the  importance 
of  the  port.  While  so  far  all  these  disadvantages  have  not  dealt  any  serious  blow  to 
the  interior  timber  trade,  they  certainly  have  prevented  its  natural  growth  and  with 
it  the  growth  of  our  commerce  generally. 

For  the  last  five  years  from  15  to  25  vessels  of  a  large  class  have  annually  loaded  with 
I>arien  timber  at  Sapelo  and  Saint  Simons,  but  the  quantities  and  values  of  these 
cargoes  are  recorded  in  the  custom-houses  of  Savannah  and  Brunswick  and  claimed 
IS  amongst  their  exports. 

The  figures  submitted  in  this  report  are  strictly  shipments  from  our  own  harbor. 

Timher  9kipmtmU  from  port  of  Darieny  Oa.,  from  Janua/ry  1, 1875,  to  January  1, 1865. 


1175 

\m 

im 

1878 

M79 

1880 

IttI 

1882 

188J 

1884 

ToUl 


Foreign. 


CoMtwiM. 


SaperfloUl 
feet. 


41,447,024 
00,782,000 
64,878,000 
50,007,124 
47,217,818 
74,612,520 
65,420,876 
86. 639, 379 
42,385,000 
50,656.000 
40, 101, 000 


588,316,741 


Yalne. 


$567,624 
735,009 
776,856 
716,365 
566,613 
895,350 
785,050 
439,672 
50S620 
607,872 
501,262 


7,090,283 


Saperfloial 
feet. 


10,002,600 
8,870,000 
U,  888, 100 
7.057,800 
12,646,800 
15,368.500 
25,642,800 
80,688,200 
22. 517, 100 
18. 573. 800 
14,984,100 


178,720,300 


Value. 


$181,877.00 
138,106.00 
196,153.65 
116,453.70 
208,672.20 
253,57&60 
423,106.20 
606,355.30 
371. 522. 15 
806,459.45 
247,037.65 


2,940.730.90 


TotiO. 


Snperfleial 
feet. 


52,439,624 
60,182,000 
76, 266, 100 
66,754,024 
59.864,618 
89,981,020 
91,063.676 
67, 327, 579 
64,902,100 
60. 229. 300 
55,085,100 


Yalne. 


$788, 901. 00 
873,204.09 
973,009.65 
832,8iai0 
775,285.20 
1,148, 92a  60 
1,208,156.20 
946.027.80 
880, 158. 15 
914,83L45 
749,190.65 


782,046,041 


10,040,018.90 


COMMSBCB. 


1880 
1881 
1882 
1888 
1884 


Yalae   of 
exporta. 


$1,621,004 
1, 187, 406 
1,073,008 

060,834 
1,038,185 

860.500 


Yalne   of 
tmimrts. 


$5,600 

3,356 

1,025 

2,334 

11 


Total  ool- 
lections. 


$11,806.72 

18,960.02 

11, 254. 10 

11,067.87 

9, 68a  20 

2,850101 


First  Lieut.  O.  M.  Cabter, 

Cafp9  of  JEnginoerif  U,  8,  A, 


R.  W.  Grubb, 
Deputy  Collector,  port  of  Darien, 
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Arrival  and  oUaranoe$  of  vessels  at  Darien,  Ga,,  from  January  I,  1875,  to  January  1» 

1886. 

ARRIVED. 


^  1875 

1876 

1877 

1878 

1870 

1880 

1881 , 

188J 

183.1 

1884 

1W5 


CoMtwise. 


Na 

Tons. 

ft 

77 

28,053 

65 

23. 105 

104 

24.827 

61 

29. 264 

5« 

23,27n 

66 

2t.5.'.9 

101 

40, 6U 

117 

48,208 

05 

38.173 

81 

34.412 

78 

27,76J 

Crew. 


641 
611 
1,257 
641 
487 
4>>9 
849 
999 
8iri 
714 
682 


Foreign  ports. 


American  vessels. 


No. 


Tons. 


674 

1,051 


Crew. 


22 

20 


Foreign  vessels. 


1.199 

25 

668 

1.1 

1,220 

2ft 

453 

9 

696 

16 

\      652 

16 

No. 

Tons. 

92 

47.600 

124 

70,368 

99 

50.913 

126 

60. 119 

115 

57.  710 

i:U 

68.072 

162 

84,456 

9U 

51.421 

91 

49,790 

92 

50, 178 

80 

42.587 

Crew. 


No. 


1.198 
1.897| 
1.23! 
1,620 
1,407 
1.60« 
1,991 
1, 155 
1.135 
I.  W3 
975 


169 
189 
206! 
J87i 
176' 
2011 
266, 
2m 
188 
17.-. 
16U 


Total. 


Tons. 


75.6631 

91,473 

106.414' 

90.424 

81  181 

90.279 

126. 2»-'v 

100,082| 

87, 96 1, 

8'*,  196 

71,002 


Crew. 


18,215 
2,508 
2,510 
2.289 
1.9.9 
2,110 
2^869 
2.16.^ 
1.9.0 
1.863 
1.673 


I 


m 
t 


FtsL 
22 

21 

20 

20 

191 

!•* 

1»4 

19 

1» 

19     • 

184 


CLBARED. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


22 

12.214 

828 

11 

4,055 

97 

104 

30 

9,;i00 

270 

4 

1,55:j 

32 

180 

44 

13,209 

314 

4 

842 

21 

169 

28 

7.812 

181 

6 

3,009 

62 

149 

40 

14. 052 

301 

7 

2.  76.-> 

57 

125 

55 

17, 076 

391 

7 

3,589 

72 

168 

80 

28.492 

617 

8 

3.120 

7C 

184 

93 

34.  09S 

709 

6 

1,962 

46 

115 

66 

25,  019 

519 

9 

3.533 

72 

108 

59 

20  6:i7 

457 

11 

3.977 

85 

119 

46 

16,649 

339 

8 

3.354 

62 

98 

55,730 
87. 489 
92,793 
81,385 
65,413 
84,172 
95,  3:)3 
63,525 
56.411 
66,337 
52,742 


1,372 
2.263 
2,154 
1,947 
1.538 
2.016 
2,164 
1,4.14 
1.340 
1,478 
1,198 


137 

72.028 

1.797 

2-23 

98,342 

2.505 

217 

1()6, 846 

8.489 

18* 

94,236 

2.190 

172 

82.250 

1,896 

2:m 

104,837 

3.481 

272 

126. 9G5 

2.851 

214 

99,.'>85 

2.189 

lai 

84,963 

1.901 

lh9 

90.9.1) 

2.020 

152 

72.745 

1,599 

The  foreign  shipmeDts  of  timber  and  lumber  for  1885  were  40,101,000  feet,  valned 
at  $500,000. 

To  permanently  improve  Doboy  Bar  would  require  the  construction  of  contracting 
works  of  great  leng^n  and  cost,'  and  from  all  of  the  foregoing  I  am  of  the  opinion 
that  the  present  and  prospective  demands  of  commerce  are  not  such  as  to  warrant 
the  expenditure  of  such  a  sum  of  money. 

I  tliink,  however,  that  a  small  amount  can  be  so  expended  in  hydraulic  excavating 
or  propeller  sluicing  as  to  give  a  greatly  increased  depth  of  water  on  the  bar  and  a 
reasonably  permanent  channel,  and  I  am  of  the  opinion  that,  to  this  extent,  the  chan- 
nel from  ** Doboy  Island  to  Doboy  Bar"  is  worthy  of  improvement.  No  survey  is 
needed. 
The  population  of  Darien  is  about  2,000,  and  of  Doboy  about  400.^ 
Doboy  is  in  the  collection  district  of  Brunswick.  Darien  is  the  nearest  port  of 
entry.    Sapelo  is  the  nearest  light-house. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  IMutenant^  Corps  of  Engineers, 
Col.  Q.  A.  GlLLMORB, 

Corps  of  Engineers f  U,  8.  A. 
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ZOYEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  FLORIDA. 


)BT  OF  CAPTAIN  WILLIAM  M,  BLACK,  CORPS  OF  BNaiNEEBS,  OF- 
'EB  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887, 
TH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


iut  John's  River,  Florida. 

losia  Bar,  Florida. 

tl>er  Saiat  John's  River,  Florida. 

rvev  of  entrance  to  harbor  of  Key 

kVejJt,  Florida. 

loosahatchie  River,  Florida. 

Me  River,  Florida. 

kuatee  River,  Florida. 


8.  Tampa  Bay,  Florida. 

9.  Withlacooohee  River,  Florida. 

10.  Harbor  at  Cedar  Keys,  Florida. 

11.  Suwanee  River,  Florida. 

12.  Removing  sonken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS. 


mpa  Buy,  Flosida,  inclading  Hills- 

>oroagh  River  up  to  the  city  of 

Tampa. 

iirlotte  Harbor,  inclading  San  Car- 

ofl  Bay,  Florida. 

iarwater  Harbor,  inclading  Anclote 

ad  Saint  Joseph's  bays  and  the 

farrows  into  Boca  Ciega  Bay,  Flor- 

da. 


its 


16.  Wakulla   River,    Florida,    from 

mouth  to  Wakulla  Spring. 

17.  Channel  from  Haulover,    on  Indian 

River,  to  Gilbert's  Bar,  Florida. 


United  States  Engineer  Offioe, 

Jacksonvilley  Fla.y  July  30, 1887. 

;:  I  have  the  honor  to  traDsmit  herewith  my  annaal  reports  apon 
orks  of  river  and  harbor  improvement  under  my  charge  for  the 
year  ending  Jane  30, 1887. 
Very  renpectfally,  your  obedient  servant, 

W.  M.  Black, 
Captain  of  Engineers. 
J  Chief  of  Engineers,  U.  S.  A. 


Ox. 

improvement  of  saint  JOHN'S  river.  FLORIDA. 

orations  for  improving  tbe  channel  over  the  bar  at  the  month  of 

iiut  John's  River,  Florida,  have  been  carried  on  under  <'.ontract, 

1  accordance  with  the  larger  of  two  project/4  submitted   to  the 

of  Engineers  by  the  offici^r  then  in  charge,  June  30,  KSTO,  and 
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printed  as  part  of  Appendix  I  7,  Annual  Beport  of  the  Ohief  of  Engi- 
neers for  1879. 

PROJBOT  OF  IMPROVEMENT. 

The  plan  of  improvement  essentially  consists  in  the  construction  of 
two  low  jetties,  built  of  riprap  stone,  supported  by  a  foundation  mat- 
tress or  platform  of  logs,  with  a  mattress  hearting  wherever  found 
practicable,  to  reduce  the  cost  of  the  work. 

of  the  two  plans  discussed,  which  differ  from  each  other  in  magni- 
tude and  probable  effects,  the  more  comprehensive  has  been  adopted. 
This  plan  provides  for  the  construction  of  two  long  jetties  starting  from 
the  opposite  shores  of  the  entrance  and  extending  seaward  across  the  bar. 
It  was  intended  thereby  to  establish  a  mid-channel  depth  of  15  feet  at 
mean  low  water.  The  usual  available  low- water  depth  over  the  bar  in 
its  unimproved  condition  was  6  feet,  more  or  less,  with  a  mean  rise  and 
fall  of  tides  of  about  5  feet.  The  cost  of  this  project  was  estimated  at 
$1,306,409. 

In  order  to  secure  the  full  benefit  of  an  increased  low-water  depth  of 
the  bar,  as  contemplated  by  the  project,  it  will  be  necessary  to  improve 
some  defective  reaches  of  Saint  John's  River  between  the  bar  and  the 
city  of  Jacksonville.  The  cost  of  this  has  been  approximately  estimated 
at  $120,000. 

These  additional  works  are  considered  to  be  properly  the  subject  of 
a  special  project  and  appropriation.  If  it  should  be  finally  decided  to 
include  them  under  the  general  head,  *^  Improvement  of  Saint  John's 
Biver,"  the  estimate  of  the  cost  of  the  project  given  above  must  be  cor- 
respondingly' increased. 

Since  the  adoption  of  the  existing  plan  of  improvement  of  June  30, 
1879,  five  appropriations  have  been  ma<le  by  Congress  for  the  work,  ag- 
gregating f 675,000.  Previously  (since  1865)  an  aggregate  sum  of 
157,476.^  was  expended  in  dredging  for  the  temporary  improvement 
of  the  bar  channel. 

For  making  the  preliminary  surveys  and  preparing  the  project,  the 
sum  of  $2,523.74  was  expended. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JUNE  30,  1886. 

South  Jetty. — ^The  foundation  course  or  apron  was  laid  to  an  aggregate 
length  of  6,715.4  feet.  Of  this,  the  shore  branch  is  874  feet  long,  with  a 
bes^ng  of  north  46  degrees  45  minutes  east.  The  main  line  ^gins  at 
a  point  70  feet  back  from  the  outer  end  of  the  shore  branch,  and  runs  as 
follows,  viz : 


Range  2northy  74^ 54' east 3,538 

Range  3north,  75°  54' east 338 

Range  4  north,  77°  41' east 400 

Range  5  north,  79^41' east 400 

Range  Snorth,  SP 41' east 400 

Range  7  north,  830  41' east 400 

Range  Snorth,  85©  41' east 373 

On  ranges  1,  2,  3,  and  a  part  of  4,  the  width  of  apron  varies  from  20 
to  87  feet.  In  ranges  5,  6,  7,  and  8,  the  width  was  increased  to  from  110 
to  120  feet,  on  account  of  the  rapid  current  already  developed  along  the 
axis  of  the  jetty.  In  all,  the  apron  is  covered  with  from  12  inches  to 
15  inches  of  stone.  At  different  points  along  the  second  range  the  fol- 
lowing additional  courses  have  been  laid,  viz :  A  second  course,  3,209 
feet  long;  a  third,  2,729  feet  long;  a  fourtli,  1,544  feet  long;  a  flfUi, 
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1^7  feet  long;  a  sixth,  903  feet  long ;  a  seventh,  127  feet  long ;  an 
eighth,  134  feet  long;  and  a  ninth,  40  feet  long.  In  general  the  mat- 
tresses of  each  course  were  8  feet  narrower  than  those  of  the  oonrse  be- 
low. 

Bight  low  spar-jetties  were  constructed,  four  on  each  side  of  the  jetty, 
opposite  to  each  other.  They  are  located  at  distances  of  from  500  to 
1,800  feet  from  the  angle  of  the  junction  of  the  main  line  with  the  shore 
branch.  These  spurs  are  formed  of  two  courses  of  mattresses,  the  lower 
ones  projecting  from  81  to  98  feet  beyond  the  edges  of  the  apron  of  the 
main  line.  Those  laid  on  the  north  side  are  75  feet  wide,  and  those  on 
the  south  side  100  feet  wide.  The  original  foundation  course  of  the  main 
line  was  widened  to  arrest  the  destructive  action  of  very  strong  cur- 
rents developed  alongside  of  and  across  the  work.  A  revetment  or 
apron  of  mattresses,  varying  in  width  from  40  to  100  feet,  beginning  at 
the  low-water  mark  and  extending  2,052  feet,  was  laid  on  the  south 
tide. 

The  foundation  was  still  further  broadened  by  placing  a  revetment  or 
ftpron  on  the  north  side  similar  to  that  on  the  south.  This  revetment 
began  at  the  second  spur  trom  the  shore,  and  extended  seaward  a  dis- 
tance of  1,703  feet,  the  width  varying  from  70  to  100  feet. 

Between  spurs  2  and  3,  upon  a  length  of  300  feet,  there  seems  to  be 
less  stability  than  in  the  rest  of  the  jetty.  Here  the  greatest  settlement 
has  taken  place ;  and  as  it  had  been  built  up  as  a  wall,  with  steep  sides, 
it  was  farther  strengthened  by  a  sort  of  buttress  composed  of  log  mat- 
tresses and  riprap  stone,  in  all  respects  similar  to  the  construr'tion  of 
tbe  jetty.  This  buttress  leans  or  abuts  against  the  jetty  for  a  distance 
of  about  120  feet,  parallel  to  the  axis,  and  is  formed  ik  six  courses  of 
mattresses,  the  lower  course  being  35  feet  wide  and  the  top  course  14 
&et 

For  holding  the  mattress  work  in  place  and  in  building  up  the  south 
jetty,  the  amount  of  riprap  stone  employed  from  the  beginning  of  oper- 
ations to  Jone  30, 1886,  aggregated  66,373.43  cobic  yards. 

North  jetty. — ^The  total  length  of  this  jetty  in  place  was  4,330.5  feet. 
The  mattresses  were  from  40  to  100  feet  wide,  in  one  course,  and  laid  in 
a  single  range  bearing  south  73  degrees  east. 

Up  to  June  30^  1886,  the  total  expenditures  for  both  jetties,  including 
outstanding  liabilities,  amounted  to  $523,065.72. 

OPEBATIONS  DUBINa  THE  FISOAL  YEAB  ENDINa  JUNE  30,  1887. 

In  act  approved  August  5, 1886,  $150,000  were  appropriated  for  con- 
tinning  this  improvement. 

Great  difficulty  has  been  experienced  in  connecting  the  north  jetty 
with  the  dry  beach.  In  1882  the  first  mattresses  of  the  jetty  were  laid 
at  the  low-water  line.  In  1883  this  line  had  recede  70  feet,  and  a  chan- 
nel having  a  maximum  low-water  depth  of  7  feet  had  formed  around 
tilie  inner  end  of  the  jetty.  In  1885  the  jetty  was  extended  shore  wards 
905  feet  across  this  channel  with  mattresses  varying  in  width  from  50 
to  65  feet.  The  inner  end  of  the  jetty  as  thus  built  was  9  feet  above 
mean  low- water  level.  In  June,  1886,  this  end  had  fallen  to  15  inches 
above  mean  low  water,  and  at  high  water  was  completely  submerged. 
When  operations  commenced  in  the  winter  of  1887  a  shallow  low-water 
channel  had  formed  around  the  end  of  the  jetty.  As  so  little  success 
had  attended  the  use  of  the  ordinary  mattresses  at  this  point,  it  was 
determined  to  make  connection  with  the  shore  by  a  dike  formed  of  two 
rows  of  piles  6  feet  apart,  each  row  carrying  two  lines  of  waling  strips, 
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and  the  two  rows  being  firmly  connected  by  crosa-bracing.  This  dike 
was  to  be  filled  with  a  hearting  of  stone,  resting  on  a  log  and  brash 
mattress.  Tbe  piles  were  to  be  of  palmetto  wood,  and  were  to  be  snnk 
to  a  depth  of  15  feet. 

On  November  9,  proposals  for  bailding  this  dike  were  opened  after 
due  advertisement.  A  contract  for  the  work  was  entered  into  with  Mr. 
James  A.  Bryan,  the  lowest  bidder,  at  the  rate  of  $7.22  per  linear  foot 
of  finished  dike.  This  was  approved  by  the  Chief  of  Engineers  No- 
vember 29, 1886.  Work  nnder  the  contract  began  January  28,  1887, 
and  the  dike  was  accepted  June  24.  The  piles  were  sunk  to  the  re- 
quired depth  by  the  use  of  the  water-jet,  assisted  by  light  blows  of  a 
pile-driver. 

After  completion  the  dike  was  found  to  be  too  porous.  The  tidal 
currents  passed  through  it,  cutting  out  the  sand  and  threatening  to 
undermine  the  entire  structure.  The  log  mattress  was  not  sufficiently 
fiexible  to  follow  closely  tbe  irregularities  of  the  sand,  and  great  holes 
were  eroded  under  the  structure  from  side  to  side.  Measures  were  at 
once  taken  to  stop  this  action  by  the  use  of  bundles  of  brush  weighted 
with  stone.  These  were  placed  in  the  holes  along  the  dike,  and  short 
wing-dams  were  thrown  out  from  the  sides.  At  the  same  time  the  in- 
terstices l)etween  the  stones  in  the  hearting  were  filled  with  oyster 
shells.  These  measures  are  proving  successful.  For  half  its  length 
the  sand  has  already  built  up  along  the  dike,  and  the  permanence  of 
the  structure  is  insured.  The  level  of  the  sand  on  the  north  side  is  only 
about  12  inches  below  the  level  of  the  top  of  the  dike,  and  is  about  2 
feet  higher  than  on  the  south.  It  is  proposed  to  continue  the  building 
out  of  the  beach  until  the  inner  end  of  the  jetty  proper  is  reached. 

On  December  11,  after  due  advertisement,  proposals  were  opeue<l  for 
continuing  the  construction  of  the  jetties  proper.  Mr.  Kittenhonse 
Moore,  of  Mobile,  Ala.,  was  the  lowest  bidder,  and  a  contract  was  en- 
tered into  with  him  for  furnishing  mattresses  in  place  at  45  cents  ))er 
square  yard,  and  stone  in  place  at  $2.45  per  ton  of  2,000  pounds.  This 
contract  was  approved  by  the  Chief  of  Engineers  Januaiy  27,  1887. 

Under  the  specifications  either  of  two  designs  of  mattresses  could  be 
used,  at  the  option  of  the  contractor.  The  first  design  calls  for  a  roa^ 
tress  formed  of  logs  overlaid  with  brush.  In  tbe  second  design  the 
mattress  consists  of  a  grillage  of  poles  covered  with  brush  and  topped 
by  a  second  grillage  of  poles.  These  designs  are  essentially  the  same 
as  have  been  used  in  the  work  since  its  commencement,  as  described  on 
page  1246  of  Report  of  the  Chief  of  Engineers,  1885. 

Under  the  specifications  the  best  quality  of  the  stone  so  abundant 
in  the  western  half  of  the  peninsula  of  Flonda  can  be  used.  The  stone 
must  be  as  hard  as  hard-burned  brick,  and  average  specimens  must 
weigh  not  less  than  145  pounds  to  the  cubic  foot.  As  this  stone  is 
much  lighter  than  the  gneiss  heretofore  used,  it  is  purchased  by  weighty 
determined  by  the  displacement  of  lighters,  the  weight  of  the  water  be- 
ing assumed  as  62.5  pounds  per  cubic  foot. 

Operations  under  the  contract  began  March  15,  and  have  been  prose- 
cuted vigorously  throughout  the  year.  Fourteen  thousand  eight  hun- 
dred and  seventy-five  square  yards  of  mattresses  and  10,116  tons  of 
stone  have  been  placed  on  the  Korth  Jetty,  and  1,595  square  yards  of 
mattresses  and  1,149  tons  of  stone  were  placed  in  the  old  sailing  gap 
in  the  South  Jetty.    The  mattresss  have  been  all  of  the  first  design. 

The  stone  has  been  mainly  the  Florida  stone,  brought  from  the  neigh- 
borhood of  Archer  and  Arredondo  by  rail  to  Jacksonville  and  there 
shipped  on  scows  to  the  jetties.    It  is  very  compact,  hard,  and  angular. 
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and  of  saitably  random  sizes.  The  draught  of  the  stone  scows  is  ob- 
tained accurately,  even  in  a  sea-way,  by  the  following  method :  A  well 
passes  throagh  each  end  of  each  scow,  inside  the  rake  and  as  close  to 
the  keel  as  possible.  To  obtain  the  draught  a  tube  four  inches  in  diam- 
eter, pierced  with  a  small  hole  at  the  bottom  and  containing  a  float  car- 
rying a  rod  which  projects  beyond  the  top  of  the  tube,  is  thrust  into  the 
well  and  clamped  with  its  top  even  with  the  deck  of  the  scow.  The 
height  of  water  in  the  well  is  determined  from  the  readings  on  the  rod. 
This  apparatus  has  given  entire  satisfaction.  The  average  weight  of 
the  stone  per  cubic  yard  as  thus  determined  is  2,200  pounds. 

The  mattress  used  is  not  satisfactory.  It  is  too  stiff  to  follow  the 
irregularities  of  the  bottom  closely.  When  less  than  100  feet  wide  the 
water  finds  little  difficulty  in  passing  under  it  and,  by  eroding  the  sand, 
in  lowering  it,  in  one  instance  as  much  as  20  feet.  This  action  has  not 
been  observed  in  any  of  the  broad  mattresses  laid  under  the  present 
contract.  When  laid  in  sliallow  wattT,  unless  closely  covered  with 
rock,  the  brush  entirely  disappears  under  the  wearing  action  of  the 
water  and  the  ravages  of  tlie  teredo.  Few  traces  can  be  seen  of  the 
brush  on  the  matresses  laid  in  1885  near  the  low- water  level.  The  pole 
binders  have  also  diKap])eared  in  many  places  where  the  logs  are  intact 
and  apparently  uninjured. 

In  the  work  of  the  present  year  the  foundation  mattresses  are  120 
feet  wide.  They  are  laid  so  that  for  any  two  contiguous  mattresses 
tbe  axis  of  the  jetty  is  45  and  55  feet,  respectively,  from  the  ends  out- 
side, and  75  and  85  feet,  wspectively,  from  the  ends  inside  the  jetty 
lines.  This  arrangement  throws  a  great  width  of  apron  inside  the  jetty 
line,  where  there  is  the  greatest  danger  of  scour  from  parallel  currents, 
and  makes  the  edge  of  the  apron  a  broken  line.  Where  there  is  a  depth 
of  more  than  12  leet  of  water  over  the  foundation  mattresses  a  second 
course  is  laid.  The  mattresses  of  this  course  are  regulated  in  width  for 
a  jetty  with  the  following  cross-section:  Superstructure  of  stone,  with 
top  12  feet  wide  and  5  feet  above  mean  low- water  level,  resting  on  a 
mattress  20  feet  wider  than  the  base.  Lower  courses  of  mattresses  are 
8  feet  wider  than  the  course  immediately  above.  The  foundation  mat- 
tress has,  in  all  cases,  the  full  width  of  120  feet.  All  mattresses  above 
tbe  foundation-course  are  laid  symmetrically  with  respect  to  the  axis 
of  the  jetty. 

When  operations  under  the  present  contract  began,  the  greater  part 
of  the  water  escaping  across  the  lines  of  the  jetties  passed  through  the 
channel  across  the  end  of  the  north  jetty.  This  channel  was  20  feet 
deep  at  this  point,  and  the  last  mattress  of  the  jetty,  which,  when  laid 
in  September,  1885,  was  covered  l»y  only  18  inches  of  water,  had  been 
lowered  until  its  east  and  west  ends  were  12  feet  and  5  feet  below  mean 
low  water,  respectively.  This  scour  extended  for  170  feet  back  from 
the  end  of  the  jetty  as  then  built. 

The  first  work  was  done  at  this  point.  The  foundation  course  was 
extended,  and  in  the  deep  water  of  this  channel  a  second  course  of  mat- 
tresses was  laid  227  feet  long  and  75  feet  wide.  Beginning  at  this  point 
the  jetty  has  been  extended  937  feet  and  built  up  to  an  average  height 
of  5  feet  below  mean  low  water.  The  8p,nd-bank  was  scoured  out  ahead 
of  the  jetty  as  it  advanced  and  the  last;  mattresses  were  laid  in  7  feet  of 
water,  where,  when  work  began,  a  bank  bare  at  low  water  stood.  On 
account  of  the  probability  that  any  mattress  laid  in  very  shallow  water 
will  be  undersecured  andcauised  to  sink  when  a  deep  channel  is  formed 
uear  it,  it  is  considered  most  advantageous  to  secure  a  moderate  depth 
of  water  in  advance  of  the  jetty  before  placing  the  foundation  mat- 
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(2)  The  additional  work  needed  to  repair  damages  caused  duri 
Time  when  no  funds  are  available,  by  the  partly  controlled  cu 
cutting  around  the  ends  of  the  jetties  and  pouring  over  the  \o\ 
tions,  causing  sconr  and  settlement.  The  cost  of  600  feet  of  sh( 
tension  of  the  North  Jetty  may  be  placed  under  this  head. 

(3)  The  uneconomical  methods  rendered  necessary.    Under  th 
ent  system,  since  he  can  not  know  when  his  plant  can  be  used 
the  contractor  must  arrange  his  prices  so  that  the  profits  uudei 
contract  will  cover  the  valne  of  the  plant  required,  in  addition 
customary  allowances  made  for  interest  on  money  invested,  for 
run,  and  for  time  consumed.     Should  the  work  be  done  by  the  1 
States  by  hired  labor,  during  the  intervals  of  idleness  the  i)lant  n 
cared  for  and  its  deterioration  paid  for,  as  under  the  law  it  can 
sold  for  the  benefit  of  the  appropriation. 

The  straight  and  steadily  deepening  channel  already  forme 
guarantee  of  the  final  success  of  the  work.  In  the  interests  of  ec 
it  should  be  vigorously  pushed  to  completion. 

The  (commercial  interests  most  directly  affected  by  the  impro\ 
are  described  in  the  accom])anying  letter  from  Mr.  James  M.  1 
secretary  of  the  Board  of  Trade  of  Jacksonville,  to  which  I  woi 
pectfully  invite  attention  : 

This  iraprovellient  18  located  in  the  collection  district  of  Saint  Jehu's.  J 
ville  \H  the  nearest  port  of  entry.  Nearest  light-house  is  Saint  John's  Rive 
Nearest  tort  is  Fort  Clinch. 

The  following  maps  accompany  this  report : 

Mouth  of  river,  1887 ;  scale  ^^j^inr ;  two  sheets,  comparative  maps,  month  < 
1883, 1885, 1886, 1887  ;  one  sheet  profiles  of  jetties,  1865, 1886, 1887. 

Money  statement, 

July  1.  1886,  atnonnt  available $ 

Amount  appropriated  by  act  approved  August  5, 1886 15< 

15 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886. 27,985.89 

Jul/  1, 1887, outstanding  liabilities 12,206.62 

4* 

July  1,1887,  amount  available 11 

{Amount  (estimated)  required  for  completion  of  existing  project 74 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  iiO 
Submitted  in   compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I8()6  and  1867. 


Abstract  of  propoaah for  huittfing  fth^re  extension.  North  Jet t;/.  Saint  John^s  River 

Soveniher  9,  1886. 


No. 


1 
2 
3 


Namen  of  bidders. 


Samuel  R.  Ciimininf; 

MarcuK  Conant 

J.  A.  Bryan* 


Piiceper 
linear  foot. 


'  l^owost  bid(^er. 


1 


i 


J 


4 


APPENDIX  O— BEPOBT  OF  CAPTAIN  BLACK.      1215 

AMract  of  proposals  for  oonstruotion  of  Jettiea,  Saint  John's  Biver,  Florida;  opened  De- 
cember 11,  1886. 


No. 


1 

3 
4 


Names  of  bidders. 


John  W.  Oftynor... 

R.O.  Boss   .     

Riltenbonso  Moors'* 
Jsmes  A.  Bryan — 


Mattresses. 

Price  per 

square  yard. 


$0.7M 
.54 
.45 
.49 


Stone.  Prire 

perton(J,OOJ 

pounds). 


$3.60 
2.70 
2.46 
2.87) 


*  Lowest  bidder. 


lbiter  of  the  secretary  of  the  board  of  trade  of  jacksonville,  florida. 

Rooms  of  the  Jacksonville  Board  of  Trade, 

Jacksonviltef  Fla.,  July  20,  1887. 

Dear  Sib:  In  compliance  with  yoor  request  addressed  to  the  President  of  this 
Board,  I  bee,  most  respectfully,  to  hand  you  the  following  statistics,  which  have 
been  carefully  compiled  by  me  from  information  obtained  for  the  purpose  from  the 
niercbauts  and  shippers  of  this  city. 
I  am,  very  truly, 

Jambs  M.  Fairue, 

Seoreiary. 
To  W.  M.  Black, 

Captain  of  Engineers,  U,  8.  A. 


commercial  statistics  furnished  BT  MR.  JAMES  M.  FAIRLIB  SECREtARY  JACKSON- 
VILLE board  OF  TRADE. 

Tbe  population  of  Jacksonville,  including  suburbs,  is  upwards  of  30,000,  the  in- 
crease being  nearly  100  per  cent,  in  the  past  five  years. 

There  are  nearly  (5,000  buildings  in  the  city,  975  of  which  are  used  for  mercantile 
pursuits. 

By  A  recent  act  of  the  State  legislature,  the  city  boundaries  have  been  extended. 
The*  city  of  Jackson  ville  now  embrace's  within  its  territorial  limits  ail  of  the  principal 
suburban  towns  and  villages.  It  has  a  river  frontage  of  nearly  6  miles  on  one  side  of 
the  river. 

It  is  the  railroad  center  for  tbe  State  of  Florida,  and  the  link  which  connects  the 
State  with  the  North  and  West. 

There  are  2,265  miles  of  railroad  in  operation  in  the  State  of  Florida,  all  of  which 
have  di  rect  connection  with  the  city  of  Jacksonville.  Fully  half  of  the  lumber,  naval 
stores,  oranges,  fruits,  vegetables,  and  other  domestic  products  shipped  from  the  in- 
terior of  the  State,  passes  through  Jacksonville. 

The  Florida  Fruit  Exchange,  located  in  Jacksonville,  handles  the  bulk  of  the  fruit 
and  truck.  A  cotton  warehouse  is  now  in  course  of  construction,  with  the  view  of 
making  Jacksonville  the  cotton  market  of  the  State. 

There  are  two  steamship  lines  and  a  large  number  of  schooner  lines  connecting 
Jacksonville  with  the  large  business  centers  of  the  North.  One  hundred  and  thirteen 
coastwise  nnd  22  foreign  sailing  vessels,  89  coastwise  and  11  foreign  steamers,  with- 
a  combineil  tonnage  of  146,708  tons,  arrived  at  the  port  of  Jacksonville  dnriug  the 
year  ending  June  30,  1887 — an  increase  of  22,466  tons  over  the  previous  year. 

One  hundred  and  eighty-eight  coastwise  and  26  foreign  sailing  vessels,  and  101 
coastwise  and  12  foreign  steamers,  with  a  combined  tonnage  of  151, 101  tons,  cleared 
from  the  port  of  Jacksonville  during  the  year  ending  June  30,  1887 — an  increase  of 
34,057  to  tons  over  the  previous  year. 

The  imports  and  exports  of  the  port  of  Jacksonville  have  been  less  during  the  past 
year  than  during  the  year  immediately  preceding,  but  much  {greater  than  in  former 
years.  The  establishment  of  a  permanent  direct  steam-ship  line  between  Jackson- 
ville and  the  Bahama  and  West  India  Islands  will  add  materially  to  this  branch  of 
commerce. 

Almost  the  entire  trade  of  Florida  is  dependent  on  water  routes.  Fully  two-thirds 
of  the  entire  trade  of  the  Sti^te  is  tributary  to  Jacksonville  ;  a  large  proportion  of 
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it,  however,  comes  and  goes  by  way  of  Savannah,  Charleston,  and  Femandinana,  the 
reason  beiug  that  as  there  is  deeper  water  on  the  bars  at  these  places  heavy  draught 
steam  and  sailing  vessels  can  make  more  rapid  and  cheaper  landings  than  at  present 
by  way  of  the  St.  John's  River.  It  is  acknowledged,  however,  by  shippers  and  ship- 
masters alike,  that  if  there  were  18  feet  of  water  permaueuily  od  the  St.  John's  Bar 
the  greater  balk,  if  not  the  whole,  of  this  trade  wonld  come  direct  by  water  to  Jack- 
sonville, and  would  save  to  the  merchants  of  that  city  as  well  as  the  business  men  of 
the  interior  towns  of  Florida  not  less  than  $500,000  per  annnm.  Hiis  amount  is  be- 
ing paid  at  present  by  these  parties,  partly  on  account  of  increased  freight  rates  ow- 
ing to  shipments  being  sent  partly  by  rail ;  also  on  account  of  increased  insurance 
rates,  loss  by  delays  and  damage  to  vessel  and  cargoes,  owing  to  the  present  unsatis- 
factory condition  of  the  St.  John's  Bar  and  portions  of  the  St.  John's  ChanneL 

This  general  average  of  the  loss  t^tbe  commerce  of  the  city  of  Jacksonville  is  in- 
dorsed by  Capt.  Thomas  S.  Eells,  the  underwriter's  agent  at  Jacksonville. 

The  following  table  gives  a  partial  statement  of  the  amount  of  business  done  in  the 
city  of  Jacksonville  during  the  year  ending  Jane  30,  1887 : 


Class  of  goods. 


Com bushels.. 

Oats do  ... 

Wheat ...do  ... 

Hay tons.. 

Branandfeed do    . 

Floor barrels . . 

OritsaDdmea]     do — 

Cotton-seed  meal tons. . 

Oroceries  and  provisions 

Lumber  and  naval  stores 

Dry-ffoods,  boots,  and  shoes 

Hardware  and  buildinK  material 

Fnmitnre 

Earthenware 

SewinK-machines    and  mnsioal    tnstru> 

ments 

Printing,  bonks,  and  stationery  .  ^ 

Jewelry  and  works  of  art 

Dniffs  and  chemicals    

Fruits  and  vegetables 

Confections  and  snmlries 

Wines  and  hquora 

Cigars '. 


Quantity  sold. 


e06.200 

847.054 

34,«74 

11.702 

5.088 

24,480 

38,560 

6^032 


Hands  em* 
ployed. 


100 


435 
000 
254 
621 
73 
01 

00 
210 
115 
110 
143 
125 
260 
660 


Salaries  paid. 


$97,120.00 


387,634.00 
750,000.00 
223,000.00 
642.500.00 
37,250.00 
26,050.00 

28,600.00 

213, 230. 00 

10. 600. 00 

22,65^00 

14,300.00 

10,000.00 

923, 500. 00 

860,000.00 


Total  value  of 
goodasold. 


$2,380,222.70 


3.7«5,481.00 
4.824,000.00 
1.661.000.00 
3,268,500.00 
287.0001 00 
125,000.00 

128.600.00 

2. 658, 7W.  00 

128, 000. 00 

158,0.^9.00 

100,100.00 

133.f00.00 

6.175,000.00 

1,750,000.00 


In  addition  to  these  thus  enumerated  there  are  the  railroads,  shipping  companies, 
machine  and  boiler  shops,  ship  building  and  repairing  yards,  iron  works  and  found- 
er ies,  carriage  and  harness  shops,  brick  yards,  stone  and  terra-cotta  works,  fertilizer, 
palmetto  goods,  aud  brush  manufactories,  etc.,  and  others  of  varied  character,  which 
would  malce  the  above  estimate  more  than  double. 


O  2. 


IMPEOVEMElrt'  OF  VOLUSIA  BAR,  FLORIDA. 

Operations  for  improviDg  Volusia  Bar,  Florida,  have  been  carried  oo 
at  intervals  since  December,  1880.  Four  appropriations  have  thus  far 
been  made  by  Congress  for  its  improvement  previous  to  the  current 
fiscal  year,  nggregating  $17,500. 

Volusia  Bar  is  located  at  the  south  end  or  head  of  Lake  Georpo,  about 
162  miles  by  river  from  the  mouth  of  St.  John's  River,  at  the  point 
where  the  waters  of  the  river  flow  into  the  lake. 

Twelve  steamboats  pass  this  point  daily,  having  a  total  tonnage  of 
about  5,130  tons. 

An  examination  of  Volusia  Bar  with  a  view  to  its  improvement  wan 
made  in  March,  1879.    A  report  thereon,  dated  July  16, 1879,  with  plau 
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of  iioproveiijeut,  is  printed  sls  Appendix  1 9,  Annual  Eeport  of  the  Chief 
of  Engineers  for.l8i9. 

This  was  modified  as  reported  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1882  and  1883,  Appendix  J  11  and  L  14,  respectively. 

PROJECT  OF  IMPROVEMENT. 

This  consists  of  the  narrowing  of  the  channel  by  two  converging 
bmsh  and  stone  jetties,  starting  from  the  shore  and  extending  to  the  6- 
foot  carve  in  the  lake,  and  with  such  width  between  the  ends  as  will 
maintain  a  channel-depth  of  6  feet  at  low  water,  where  before  improve- 
ment the  depth  was  3J  to  4J  feet.  The  channel  is  to  be  further  de- 
fined and  guarded  by  rows  of  fender-piles.  Dredging  is  to  be  resorted 
to  if  necessary  to  obtain  the  required  depth. 

The  estimated  cost  of  the  revised  project  is  $25,000. 

It  is  estimated  that  about  12,000  cubic  yards  of  material  should  be 
removed  by  dredging. 

OPERATIONS  TO  JUNE  30,  1886. 

The  West  Jetty,  built  on  a  straight  line  bearing  north  25  degrees  west, 
has  reached  a  length  of  2,206  feet  from  shore.  For  the  greater  part  it 
isformed  of  a  single  course  of  pole  and  brush  mattresses,  from  6  to  12 
feet  wide,  loaded  with  broken  stone.  A  second  course  of  Ofoot  mat- 
tresses covers  159  linear  feet  of  the  outer  portion  of  the  jetty. 

The  shore  end  of  the  East  Jetty  is  about  2,400  feet  east  of  the  West 
Jetty.  It  is  built  on  lines  by  which  it  gradually  converges  towards  the 
latter  work  in  approaching  the  bar.  Its  aggregate  length  is  at  present 
3,459  feet.  From  the  shore  it  extends  1,836  linear  feet  on  a  range  bear- 
ing north  76  degrees  west;  the  next  length  of  1,100  feet  bears  north  63 
degrees  west^  and  the  remainder,  which  is  located  upon  the  bar,  runs 
about  parallel  to  the  opposite  part  of  the  West  Jetty  and  240  feet  from 
it.  It  generally  consists  of  a  single  course  of  mattresses,  from  6  to  12 
feet  wide,  covered  with  riprap  stone,  except  for  247  feet  length  at  the 
bar,  where  a  second  course  was  put  on. 

One  hundred  and  fltty  fender-piles  were  driven  on  the  bar,  i^early  all 
in  clusters  of  three  and  four,  in  two  rows  75  feet  apart.  Each  row  ex- 
tends over  a  length  exceeding  800  feet  and  runs  about  parallel  to  the 
West  Jetty.  The  row  nearest  to  that  work  is  100  feet  from  it.  At  the 
beginning  of  the  fiscal  year,  July  1,  1884,  all  of  these  piles  had  been 
broken  or  knocked  down.  In  this  condition  they  formed  a  serious  ob- 
struction to  navigation. 

In  1885  the  broken  piles  were  n^moved.  New  piles  were  driven  in 
clusters  and  securely  fastened  with  chains.  The  width  between  rows 
was  increased  to  100  feet  and  the  piles  were  increased  in  size.  Stone 
was  placed  on  low  spots  on  the  East  Jetty. 

The  appropriation  having  been  nearly  exhausted  no  operations  were 
carried  on  during  the  year  ending  June  30, 1886. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING    JUNE  30,    1887. 

In  act  approved  August  5,  1886,  $7,500  were  appropriated  for  this 
work.  With  this  appropriation  it  was  decided  to  raise  the  jetties  to 
low- water  level  by  brush  fascines  loaded  with  stone,  and  to  repair  and 
strengthen  the  lines  of  guide  piles^  in  accordance  with  thedesire  of  the 
steamboat  men,  who  found  great  difficulty  in  following  the  jetty  channel 
during  high  winds  without  their  aid. 
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On  accoant  of  the  frequent  loss  of  piles  in  previous  years  it  was  de^ 
cided  to  greatly  strengthen  the  system  by  placing  single  piles  between 
the  clusters,  at  10-foot  intervals,  and  by  binding  the  whole  strongly  to- 
gether by  two  lines  of  waling  strips. 

On  November  9, 1886,  proposals  were  opened  for  continuing  the  im- 
provement in  this  manner. 

A  contract  for  doing  this  work  was  entered  into  with  Mr.  James  A. 
Bryan,  the  lowest  bidder,  which  was  approved  by  the  Chief  of  Engi- 
neers November  29, 1886. 

Work  under  the  contract  was  commenced  January  24  and  completed 
May  16. 1887;  361.41  cubic  yards  of  fascines  and  858  cubic  yards  of  stone 
were  placed  in  the  East  and  West  jetties,  bringing  them  up  to  the  level 
of  mean  low  water  for  distances  of  2,930  and  1,940  feet  from  shore,  re- 
spectively. 

It  was  considered  best  to  leave  the  ends  low,  inasmuch  as  a  very  heavy 
current  was  produced  by  this  work,  and  because  on  account  of  the  very 
slight  depth  in  the  lake  there  was  some  danger  of  forming  the  bar  out- 
side of  the  jetties ;  1 76  piles  were  driven  in  the  guide  rows.  The  piles  ot 
the  clusters  were  firmly  fastened  together  with  chains.  The  piles  were 
driven  15  feet  into  the  sand.  The  tops  of  the  old  piles  were  coated  with 
coal  tar  and  all  were  cap])ed  with  tin  for  protection  against  the  weather. 
Two  linea  of  8-inch  by  10-inch  waling  strips  were  placed  on  each  row 
and  firmly  bolted  to  the  piles.  The  scarfs  in  these  strips  were  also  coated 
with  tar. 

An  examination  made  July  7  showed  that  the  least  depth  in  the  chan- 
nel on  the  bar  is  5  feet.  The  general  depth  varies  from  5  feet  to  5.9  feet. 
The  current  is  very  swift,  and  a  further  contraction  of  the  stream  would 
be  detrimental  to  navigation. 

The  lake  is  very  shallow.  The  6-foot,  7-foot,  and  8-foot  curves  are 
now  420  feet,  780  feet,  and  1,440  feet,  respectively,  beyond  the  end  of 
the  jetties.  At  a  distance  of  3,464  feet  beyond  the  jetiiies  the  maximum 
depth  found  was  9.6  feet. 

The  draught  of  the  regular  lines  of  steamers  navigating  the  St.  John's 
Biver  varies  from  3  to  5.5  feet,  and  the  depth  now  on  Volusia  Bar  is 
greater  than  on  bars  above,  between  Lakes  George  and  Monroe. 

Under  these  circumstances  it  is  not  advisable  to  attempt  to  deepen 
the  channel  in  the  bar  further  at  present. 

No  appropriation  is  asked  for  the  coming  year.  The  amount  on  hand 
will  be  used  in  maintaining  the  work,  which  can  be  done  with  an  annual 
expenditure  of  $500. 

Commercial  statistics  were  asked  for  but  could  not  be  obtained. 

This  work  is  in  the  collection  district  of  Saint  John's;  Jacksonville  is  the  nearest 
port  of  enti;^.  Nearest  light-house  is  Volusia  Bar  light.  Nearest  fort  is  Fort  Marion* 
Amount  of  revenue  collected  in  1^87,  |1,759. 


Money  statement. 


« 


July  1,  1886,  amount  available $147.74 

Amount  appropriated  by  act  approved  August  5, 188G 7, 500.  OO 

7, 647. 74 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1886 |6,«97.30 

July  1,  1887,  outstanding  liabilities 37.87 

6, 935. 17 

July  1,  1887,  amount  available 712.57 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  June  30, 1889  500. 00 

2  ^Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


APPENDIX  O — BEPOET  OF  CAPTAIN   BLACK. 


FmcIum. 

etone  or  MnonU.             PUm. 

WallDgtlriiw. 

.£   .     :         si 

= 

= 

»    . 

J 

»« 

1 

1 

=1 

■i 

^  ! 

« 

i 

s 

r 

1 

12 
'1 

1 

S 

It 
1'  ^ 

13 
1 

I 

s 

1 

■3 

, 

^  1  ^ 

'j 

1 

? 

^ 

h 

^ 

Ch 

, 

R.O.BOU     -.     1,0. 

nil 

m 

Ml. 

M.)0»2.3TI.M   lw'»».lM) 

•7W00 

7  wn 

/.A.B,7«..-rii:M 

a^ 

»8e.Mi7,s«i  ai.00  BW.W 

^. 

Sawing  off  all  pilM 

HtebtlDlsEoldpllfi 

DotrHlriTeD. 

i 

1 

i 

e 

i( 

-^H 

? 

s 

■ 

HuMofbiddar. 

ll 

H 

iJ 

1 

11 

1 

n 

! 

1^ 

1 

1 

1 
1 

1 

1 

V 

1 

1 

, 

ICOKoM 

Wl  1(1 

nil 

'  ™ 

«liW) 

*,»» 

HS&M 

*a.9>7.BB 

Sroi! 

ZiS 

'!« 

• 

J.A.  UT«n: 

B,<m 

*,M0 

.10 

tWDO 

t.413.§0 

tLow««t  biddsr. 
CoDtract  awarded  J.  A.  Btjbd,  with  the  approval  of  the  Chler  of  Engini 


IMPROVEMENT  OF  THE  UPPEE  ST.  JOHN'S  ElVEE,  FLOEIDA. 

By  tbn  rirer  aad  harbor  act  approved  July  5, 1884,  tbe  sam  of  (5,000 
wa8  appropriated  for  improTiDg  the  Upper  St.  Jobti'a  River,  Florida. 
This  IB  the  first  appropriatiou  ever  made  by  Congresa  for  this  work. 

The  part  of  the  St.  Joho's  Kiver  referred  to  in  the  act  is  presumed 
to  be  that  portion  extending  from  Lake  Monroe  to  tbe  bead  of  Lake 
George,  a  distance  by  river  of  about  45  miles.  An  exnminaition  of  this 
Bectioa  was  made  iu  tbe  early  part  of  tbe  year  1879,  ret>ort  of  which, 
datetl  July  16,  1879,  with  a  project  of  improvement,  is  printed  as  Ap- 
pendix 1  9,  Annual  Report  of  tbe  Chief  of  Engineers  for  1879.     It  was 
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stated  ill  that  report  that  the  stream,  although  very  crooked,  in  of  am- 
ple depth  for  auy  class  of  vessels  adapted  to  the  navigation  of  the  Up- 
per St.  John's  River,  atid  that  the  only  gain  to  be  secured  by  cut-offs 
is  strictly  in  distance.  It  was  suggested  to  confine  the  work  of  improve- 
ment to  cutting  off  the  four  most  prominent  bends,  located  as  follows: 

(1)  A  bend  three-fourths  of  a  mile  above  Old  Town,  25  miles  below 
Lake  Monroe. 

(2)  Two  bends  about  2  miles  below  Manuel's  Landing,  7^  miles  below 
Lake  Monroe. 

(3)  A  bend  at  Manuel's  Landing,  6J  miles  below  Lake  Monroe.  The 
results  of  a  later  examination  of  the  same  section  of  the  river,  made  in 
conformity  to  a  provision  in  the  river  and  harbor  act  passed  August  2, 
1882,  did  not  differ  from  the  conclusions  previously  reached. 

Pursuant  to  instructions  from  the  Department,  another  report  was 
submitted  October  5,  1883,  with  revised  plans  and  estimates. 

The  width  of  the  river  at  the  bends  named  varies  from  130  to  150  feet, 
and  in  the  reaches  connecting  them  from  150  to  200  feet.  The  banks 
and  adjoining  ground  average  4  feet  above  water-surface  at  low-river 
stage.  The  jilan  of  improvement  contemplates  cut-offs  100  feet  wide  at 
the  bottom,  side  slopes  1  on  1,  and  a  low-river  depth  in  the  cuts  of  6 
feet.  This  depth  was  adopted  as  being  the  maximum  low-river  depth  at 
the  shoalest  places  between  Little  Lake  George,  20  miles  below  the 
head  of  Lake  George,  and  Lake  Monroe. 

Two  estimates  were  submitted,  one  for  straight  cutoflfe  with  quite 
easy  curves  so  as  to  offer  no  obstruction  to  navigation  The  work  would 
principally  consist  of  dredging,  but  a  few  light  closure  dams  would  have 
to  be  built  and  some  grubbing  done.  The  estimated  cost  of  this  im- 
provement is  $43,000  for  straight  cutoffs  and  $38,800  for  curved  cut- 
offs.   The  latter  system  has  been  adopted. 

The  appropriation  available  being  small,  it  was  proposed  to  begin 
operations  by  opening  the  shortest  cut — that  at  Old  Town.  Proposals 
for  this  work  were  invited  to  be  opened  October  24, 1884.  No  bids 
were  received. 

Under  these  circumstances,  with  the  approval  of  the  Chief  of  Engi- 
neers, it  was  decided  to  await  further  appropriations  before  beginning 
the  work. 

This  part  of  the  river  is  passed  over  by  steam-boats  about  twelve 
times  per  day. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  used 
in  accordance  with  the  approved  project. 

This  work  is  located  in  the  collection  district  of  Saint  .John's.  Jacksonville  is  the 
nearest  port  of  entry.  Nearest  light-honse  is  Volusia-Bar  Light.  Nearest  fort  is  Fort 
Marion.    Amount  of  dues  collected  in  fiscal  year,  *l,759. 

Money  statement. 

July  1,  1886,  amount  available $4, 975. 16 

July  1.  18&7,  amount  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1,  1886 3.44 


July  1,  1887,  amount  available 4,971.72 


'Amount  (estimated)  required  for  completion  of  existing  project 33. 800. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,    harbor  acts  of  1866  and  1867. 
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O4. 

BTJBVEY    OF    ENTRANCE    TO    HARBOR    OF    KEY    WEST,   FLORIDA,   AND 

PROJECT  FOR  ITS  IMPROVEMENT.  , 

The  Florida  Keys  coDsist  of  a  cbain  of  rock  and  sand  islands  extend- 
ing Koutbwesterly  from  Cape  Florida  for  nearly  200  miles.  They  are 
connected  by  extensive  sand-flats,  underlaid  by  the  rock,  a  soft  oolitic 
limestone,  from  which  the  sand  is  almost  entirely  formed. 

This  cbain  is  a  barrier  for  all  shippinj^:  from  the  Atlantic  to  the  Gulf 
(eastern  and  middle)  portis;  and  the  straits  between  it  and  the  West 
India  Islands  form  a  passage  justly  dreaded  by  mariners.  This  barrier 
is  crossed  by  four  navigable  channels,  one  between  tiie  Drj-  Tortugas, 
at  the  western  extremity  of  the  chain,  and  Kebecca  Shoals;  one  east  of 
Rebecca  Shoals;  the  third  (the  Boca  Grande  Channel)  28  miles  farther 
east;  and  the  fourth  (the  northwest  channel  of  Key  West  Harbor)  im- 
mediately west  of  Key  West,  65  miles  east  from  the  Dry  Tortugas.  It 
is  this  easterly  position,  combiLcd  with  the  good  harbor  of  Key  West 
at  its  extremity,  which  gives  this  channel  its  importance,  it  is  Ubcd  by 
vessels  en  route  between  the  Atlantic  Ocean  and  Gulf  ports  which  do 
not  draw  more  than  10^  feet  of  water,  the  depth  available  on  the  bar 
which  now  obstructs  its  northern  end.  An  average  daily  tonnage  of 
(estimated)  2,500  tons  passes  through  it.  In  rough  weather  the  avail- 
able depth  is  still  more  reduced,  and  vessels  of  more  than  8  feet  draught 
are  compelled  to  i)as8  through  one  of  the  channels  near  Tortugas,  the 
Boca  Grande  Channel  being  also  impassable  at  such  times. 

The  necessity  for  the  improvement  of  the  channel  over  this  bar  was 
first  brought  to  the  notice  of  Congress  in  1868.  An  examination  of  the 
bar  was  ordered.  This  was  made  by  Lieut,  (now  Maj.)  W.  R.  Li»ver- 
more,  Corps  of  Engineers,  under  the  direction  of  Col.  J.  H.  Simpson, 
Corps  of  Engineers.  A  project  was  submitted  for  opening  a  dredged 
channel  across  the  bar,  300  feet  wide,  18  feet  deep  at  mean  low  water, 
and  9,000  feet  long,  at  an  estimated  cost  of  $217,272.  Nothing  more 
seems  to  have  been  done  at  that  time. 

In  1881  another  examination  of  the  harbor  was  ordered  by  Congress. 
This  was  made  by  Mr.  Thomas  L.  Harrison,  assistant  engineer,  under 
the  directi(»n  of  Capt.  (now  Maj.)  A.  N.  Damrell,  Corps  of  Engineers, 
as  reported  on  page  1314,  Beport  ot  the  Chief  of  Engineers,  1 882.  Msyor 
Damrell  submitted  a  project  for  dredging  a  cut  ^MK)  feet  wide  and  17 
feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $140,000.  In  1882 
CoDgress  appropriated  $25,000  for  work  under  this  project.  With  this, 
a  cut  60  feet  wide  and  15  feet  deep  at  mean  low  water  was  made  across 
the  bar  in  1883.  In  his  report,  submitted  August  12, 1884,  Major  Dam- 
rell states:  ^*  Unofficial  reports  as  to  the  filling  up  of  the  dredged  chan- 
nel confirm  the  opinion  expressed  in  my  last  annual  report,  namely, 
that  the  improvement  would  not  be  permanent.  !No  appropriation  is 
asked  for,  at  least  until  a  further  examination  can  be  made." 

In  his  report  submitted  July  20, 1885,  the  officer  then  in  charge,  Capt. 
William  T.  Rossell,  Corps  of  Engineers,  confirms  the  report  as  to  the 
tilling  up  of  the  dredged  channel,  and  asks  that  '^an  appropriation  of 
13,500  be  made  for  an  examination  before  more  work  is  attemptea." 

In  August,  1886,  Congress  appropriated  $2,500  ^Mbr  examination 
and  survey  of  the  entrance  to  harbor  at  Key  West,  Fla."  This  survey 
was  made  in  December,  1886,  and  January  and  February,  1887,  by  Mr. 
J.  W.  Sacl^ett,  as8istant  engineer,  to  whom,  with  his  party,  my  ac- 
knowledgments are  due  for  faithiul  and  efficient  work.     No  help  could 
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be  obtained  from  the  ])revioas  surveys,  as  the  bench-marks  left  by 
them  had  disappeared  and  the  work  h^d  to  be  done  de  novo.  This, 
with  the  expected  interruptions  due  to  stormy  weather  and  the  exposed 
site,  made  it  impossible  with  the  reduced  appropriation  ($1,000  less 
than  the  estimate)  to  obtain  all  of  the  data  whieli  are  needed  for  a  full 
discussion  of  the  subject.  Enough  has  been  obtained  to  base  a  pro- 
ject upon,  though  the  full  effects  of  the  improvement  recommended  for 
this  exposeil  site  can  not  be  foretohl. 

DESCRIPTION. 

The  Northwest  Channel  is  bounded  and  defined  by  the  extensive  sand- 
flats  of  the  reef.  These  are  in  this  vicinity  covered  by  from  2  to  4  feet 
of  water  excepting  towards  the  north  side  of  the  reef,  where  the  water 
deepens  to  from  5  to  10  feet.  The  general  outlines  of  the  channel,  wide 
and  deep  at  the  southern  entrance,  and  gradually  narrowing  and  shoal- 
ing until  it  is  almost  lost  on  the  flats  of  th*^  nort  h  side  of  the  reef,  would 
proclaim  it  to  be  a  channel  formed  and  maintained  essentially  by  the 
flood  currents  from  the  Atlantic  Ocean.  It  starts  between  buoys  No.  9 
and  No.  11,  due  west  from  Fort  Taylor,  Key  West,  and  runs  almost 
straight  in  a  northwesterly  direction  for  a  distance  of  6  miles,  with  a 
general  channel  width  of  nearly  one-half  mile  and  a  depth  of  from  19J 
to  21j  feet.  There  it  shoals  to  from  15  to  17  feet,  but  continues  its 
course  for  1  mile  farther,  when  it  divides.  What  is  apparently  the 
main  channel  turns  sharply  toward  the  southwest,  and  continues  in 
that  direction,  with  a  width  of  about  one  Iburth  mile  an(J  a  depth  of 
from  11  to  15  feet,  for  about  2  miles  more,  when  it  spreads,  and  is  lost 
on  a  flat  covered  by  not  more  than  7  feet  of  water. 

The  other  branch  turns  sharply  to  north  by  east,  and  passes  through 
devious,  bar  obstructed  channels  to  the  deep  water  of  the  Gulf,  a  distance 
of  about  three-fourths  of  a  mile.  This  is  the  real  shipchanixel.  it  has 
a  maximum  available  depth  of  11  feet,  and  is  the  "entrance''  whose  im- 
prpvement  is  desired. 

CHARACTER   OF   BAR. 

The  oolitic  coral  rock  of  which  the  reef  is  composed  is  found  at  various 
depths  in  the  vicinity  of  this  bar.  Near  the  lighthouse  and  beacon  it 
lies  at  a  depth  of  from  8  to  15  feet,  and  has  its  surtace  swept  clean  of  sand 
by  the  currents.  On  the  bar  itself  the  rock  could  not  be  found  at  a 
depth  of  18  ieet.  The  exhaustion  of  the  api)ro[)riation  j prevented  more 
extensive  boring  operations. 

The  sand  overlying  the  rock  is  almost  entirely  formed  Irom  it.  Tested 
with  nitric  acid,  there  wa«  no  visible  solid  residuum.  A  cubic  foot  dry, 
settled  by  shaking,  weighed  80  pounds.  Saturated  with  water  it  weighed 
111  imuuds,  showing  the  volume  of  voids  to  be  about  50  percent,  of  the 
whole.  One  half-grai^i  weight  of  sand  contained  4  pieces  of  shell  0''.03 
to  0".06  in  diameter;  Grounded  calcareous  particles  0".03  to  0".08  io 
diameter;  and  1,199  subangular  pieces  with  an  average  diameter  0^^005. 
Allowed  to  fall  through  water,  the  final  velocity  attained  was  1".6  per 
second  for  the  larger  and  0".52  per  second  for  the  finer  grains.  Hence 
vertical  currents  of  that  velocity  would  keep  this  sand  constantly  in  sus- 
pension. During  storms  the  water  over  the  entire  bar  and  flats  assumes 
.a  milky  appearance  from  the  sand  stirred  up  by  the  wave  action. 

WINDS   AND   WAVES. 

From  the  observations  of  the  U.  S.  Signal  Service  in  Key  West, 
taken  three  times  daily  from  1K71  to  188()  inclusive,  Plate  XIX  has 
been  piepared,  to  show  the  relative  frequency  of  winds  from  the  difier- 
ent  quarters.    Taking  the  number  of  days  on  which  west  winds  pre- 
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vailed  as  uuifcy,  1.1  would  represent  the  number  of  calm  daj  s.  Tbo 
largest  number,  9.2,  represents  the  number  of  days  of  east  winds. '  "The 
prev^ailing  winds  during  each  month  are  as  follows:  January,  north- 
east; February,  east-northeast ;  March,  northeast  to  southeast;  April 
to  September,  east ;  and  October  to  December,  northeast.  In  four  of 
the  sijiteea  years  considered,  north  winds  prevailed  in  January  and 
February.    The  northerly  winds  have  the  greatest  average  velocity." 

**  In  all  the  observations  taken  of  the  direction  of  the  waves,  in  calm 
weather  and  in  storms,  they  invariably  came  from  some  ])oint  between 
the  north  and  northwest.  For  instance,  the  record  of  observations  at 
Station  Beacon  January  11,  at  10  a.  m.,  shows  that  a  stiff  breeze  was 
blowing  from  north  22°  east,  with  the  current  setting  north,  while  the 
waves,  3  feet  in  height  (6  from  crest  to  hollow),  with  a  period  of  three 
seconds,  were  coming  from  north  20°  west."  (Report  of  Assistant  En- 
gineer Sackett.) 

The  ship  captains  report  the  maximum  height  of  waves  in  the  Gulf, 
near  the  Keys,  as  about  10  feet  from  hollow  to  crest,  and  that  waves 
never  break  in  18  feet  of  water. 

TIDES  AND  TIDAL  CURRENTS. 

There  are  two  tides  daily  in  the  northwest  channel.  The  reports  of 
the  U.  S.  Coast  Survey  show  a  range  of  3.6  feet  for  spring  tides  and  of 
1.9  feet  for  neap  tides.  Continuous  observations  taken  at  the  north- 
west light-house  for  one  month  during  the  survey  show  a  mean  range 
of  tide  of  2.63  feet;  the  minimum  was  .73  feet  and  the  maximum  was* 
4.8  feet  in  any  one  day.  The  maximum  was  during  a  calm,  and  the 
minimum  during  a  high  wind  from  the  north.  The  maximum  variation 
in  the  height  of  two  successive  high  waters  was  .88  feet,  and  of  two 
successive  low  waters  1.75  feet.  In  both  instances  there  was  little  or 
no  wind.  Mr.  Sackett  reports  that  in  general  the  height  of  the  tide  was 
but  little  influenced  by  the  wind,  though  irregularities  in  the  times  of 
high  and  low  water  were  probably  produced  by  it. 

The  time  of  high  water  at  the  northwest  light  house  is  later  than  at 
Fort  Taylor,  Key  West,  by  a  mean  of  2  hours  aiid  13  minutes  and  of 
low  water  by  1  hour  and  39  minutes.  The  time  of  high  and  low  water  at 
the  bell  buoy  was  not  observed.  At  the  light-house  the  mean  interval 
for  73  tides  from  high  water  slack  to  low  water  slack  is  6  hours  and  15 
minutes,  and  from  low  water  slack  to  high  water  slack,  6  hours  and  21 
minutes. 

The  total  computed  flow  through  the  northwest  channel  near  the  chan- 
nel buoy,  2  miles  southeast  from  the  light-house,  during  one  ebb  tide, 
lasting  6  hours  and  15  minutes,  was  3,363,647,439  cubic  feet;  during 
one  flood  tide,  lasting  7  hours  and  15  minutes,  5,424,814,427,  giving  a 
mean  velocity  of  1.09  feet  per  second  for  the  ebb  and  1.49  feet  per  sec- 
ODd  for  the  flood. 

DIRECTION  OF  CURRENTS. 

The  currents  in  the  channel  proper  follow  the  general  direction  of  the 
channel,  flowing  northwest  during  floods  and  southeast  during  ebbs. 
Their  velocities  during  one  tide  are  shown  on  Plate  XVII.  The  rela- 
tive directions  and  velocities  of  the  currents  near  buoy  No.  3  (on  the 
bar)  and  at  the  bell  buoy  (off  the  bar)  are  plotted  on  Plate  XV.  An 
examination  of  this  plate  shows  '*  that  at  the  stations  on  the  bar  and 
at  the  bell  buoy,  which  are  not  in  a  confined  channel,  the  direction  of  the 
current  varies  during  the  ebb  and  flow  through  the  entire  arc  of  the 
horizon."  This  plate  shows  that  the  direction  of  the  currents  at  tho 
mouth  of  the  channel  are  modified  by  the  ebb  and  flow  along  the  north- 
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ern  face  of  the  reef.  The  geoeral  trend  of  the  north  face  of  the  reef  and 
of  the  northwest  channel  are  also  shown  on  the  plates.  The  flood  cur- 
rents through  the  north  west  channel  are  stronger  than  the  ebb,  as  might 
be  expected  from  considerations  previously  mentioned. 

The  observations  for  the  direction  of  the  currents  at  bell  buoy  were 
made  during  daylight  of  January  13,  and  those  near  buoy  No.  3  on  Jan- 
uary 14,  1887.  The  light-house  tidal  record  shows  that  on  January  13 
and  14  the  first  low  water  was  at  8  a.  m.,  second  high  water  at  2.45  and 
3.25  p.  m.,  respectively,  and  second  low  water  at  8  and  9  p.  m.,  respect 
ively.  The  range  of  the  tide  wiw  nearly  the  same  on  the  two  days.  For 
purposes  of  comparison,  therefore,  without  much  error,  we  can  assume 
that  the  observations  were  made  simultaneously.  Plotting  them  as  in 
Plate  XVI,  the  relative  strength  and  direction  of  the  currents  at  any 
one  time  can  be  seen.  It  will  be  observed  how  the  changes  in  direction 
of  the  currents  at  the  bell  buoy  are  followed  by  smaller  but  correspond- 
ing changes  in  direction  of  the  currents  on  the  bar.  Plates  XV  and 
XVI  throw  great  light  on  the  probable  cause  of  the  bar  at  the  month 
of  the  channel.  A  comparison  of  the  various  charts  of  the  bar  made  at 
such  long  intervals,  1850, 1868,  and  1886-'87,  shows  how  staple  the  con- 
ditions havid  remained,  and  the  prompt  and  complete  obliteration  of  the 
channel  dredged  in  1883  shows  clearly  that  an  entire  change  must  be 
made  in  these  conditions  before  any  permanent  improvement  is  possible. 

SUMMARY  AND   CONCLUSIONS. 

(1)  The  volume  of  water  passing  through  the  northwest  channel  on 
every  tide  between  Fort  Taylor  and  a  point  6  miles  to  the  northwest 
is  sufficient  to  make  and  maintain  a  permanent  channel  through  the 
very  light  shifting  sands  ^  mile  wide  and  20  feet  deep. 

(2)  The  ebb  and  flood  tides  through  this  channel  are  op^iosite  in 
direction  and  flow  for  nearly  equal  periods  of  time.  The  flood  currents 
have  the  greater  velocity  and  move  a  volume  of  water  1.6  times  greater 
than  do  the  ebb. 

(3)  Along  the  northern  face  of  the  reef  near  Key  West,  the  ebb  and 
and  flood  currents  are  also  opposite  in  direction  and  have  their  maxi- 
mum velocities  nearly  parallel  to  the  general  line  of  the  ree& 

(4)  The  times  of  maximum  flow  of  ebb  and  flood  are  nearly  coinci- 
dent on  the  two  sides  of  the  bar  proper,  but  vary  in  direction. 

(5)  The  resultant  force  of  the  two  currents  gave  a  velocity  on  the 
bar  of  1.2  feet  per  second  north  25^  west;  .45  feet  per  second  east; 
.77  feet  per  second  south ;  and  .25  feet  per  second  west,  while  passing 
from  one  maximum  flood  velocity  to  the  next. 

(6)  This  interference  of  currents  at  this  point  spreads  the  Tolume  of 
water  coming  through  the  clear  portion  of  the  northwest  channel  and^ 
by  this  and  by  the  crosscurrents  produced,  causes  the  bar. 

(7)  All  heavy  waves  come  from  a  direction  between  the  north  and 
west.  They  further  reduce  the  available  depth  on  the  bar.  Their  niax- 
iiijium  height  may  be  taken  as  10  feet  from  hollow  to  crest. 

'  (S)  A  breakwater  or  dike  properly  located  along  the  west  side  of 
the  oar  and  having  a  general  north  and  south  direction  would  afford 
protection  from  waves,  would  protect  the  channel  currents  from  inter- 
ference from  the  littoral  currents  on  the  north  side  of  the  reef,  and 
would  turn  the  entire  volume  of  the  flood  currents  of  the  northwest 
channel  in  a  body  across  the  bar,  with  a  benficial  scouring  eff'ect. 

LOCATION   OF    DIKE. 

The  dike  must  be  so  located  as,  first,  to* collect  and  turn  the  flood  cur- 
rents of  the  northwest  channel  through  one  channel  across  the  bar ;  seo- 
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ond,  to  protect  these  currents  from  the  action  of  the  flood  currents  flowing 
along  the  north  side  of  the  reef;  third,  to  protect  the  bar  from  waves  from 
the  northwest ;  fourth,  to  follow  a  line  which  will  permit  the  greatest 
economy  in  building  the  dike. 

To  fulfill  the  first  condition,  the  dike  must  start  at  a  point  on  the 
flats  south  of  the  present  channel  lines,  to  prevent  the  flood  currents 
from  passing  to  the  west  around  it.  It  must  be  so  located  across  the 
false  channel  north  of  the  lighthouse  as  to  keep  the  angle  of  incidence 
of  the  general  flood  currents  of  the  northwest  channel  within  the  limits 
for  easy  divergence,  say  36^  to  40^  (Prof.  Papers,  Corps  of  Engineers, 
Ko.  13,  p.  333,  ed.  1876.) 

To  satisfy  the  second  condition,  the  direction  of  the  dike  must  make 
an  angle  of  not  more  than  9(P,  measured  from  south  to  west,  with  the 
general  direction  of  north  side  of  the  reef 

The  third  condition  will  be  satisfied  sufficiently  by  any  direction  east 
of  north  (the  waves  always  coming  west  of  north),  and  by  prolonging 
the  dike  to  the  deep  water.  For  the  fourth  condition,  the  dike  should 
be'  as  short  as  possible  and  located  in  shallow  water. 

A  dike  located  on  the  line  shown  on  the  chart  will  satisfy  all  of  these 
oondltious,  it  is  believed,  to  the  best  advantage.  It  could  be  prolonged 
furt  ler  to  th^  south  should  that  prove  necessary. 

Tae  north  channel  frequently  spoken  of  is  undefined  and  seems  to  bo 
simp'y  the  general  deepening  of  the  flats  east  of  the  bar  channel.  As 
the  new  channel  must  have  the  general  direction  of  the  present  one 
under  the  conditions  given,  nothing  would  be  gained  by  improving 
this  north  channel,  while  the  length  to  be  deepened  would  be  greater. 

Cross-section  of  dike, — Excepting  at  its  northern  extremity,  the  dike 
will  hd  but  little  exposed  to  wave  action.  The  maximum  wave  heiglit 
north  of  the  bar  may  be  taken  as  10  feet.  This  height  is  considerably 
reduced  in  the  shoal  water,  and  ship  masters  place  the  highest  waves 
on  the  bar  at  not  more  than  4  feet.  A  top  width  of  12  feet  for  the  more 
exposed  portions,  and  of  8  feet  for  the  remainder,  will  be  ample.  The 
maximum  range  of  tide  is  4  feet.  Hence,  the  top  of  the  highest  wave 
at  high  water  may  be  9  feet  above  the  mean  low-water  level.  As  the 
wave  action  on  the  bar  is  most  destructive  at  low  tide,  it  is  probable 
that  ilie  channel  will  be  sufficiently  protected  by  a  dike  with  its  top  at 
the  level  of  the  highest  tides.  Oa  the  bar  the  crest  of  the  dike  may  be 
lowered  to  the  level  of  mean  high  water.  The  dike  will  be  built  of  rip- 
rap, capped  with  heavy  blocks  from  1  to  3  tons  in  weight,  laid  by  hand. 
The  sides  will  be  permitted  to  assume  their  natural  slope  under  the  ac- 
tion of  the  waves.  This,  in  most  instances,  in  the  comparatively  shoal 
barbor  pf  this  country,  has  been  about  I  on  2.  The  body  of  the  dike 
may  be  made  of  the  soft  coral  rock  of  tiie  keys.  The  capping  must  be 
heavy  granite  blocks. 

Excepting  on  the  bar,  aprons  wiU  hardly  be  needed,  on  account  of 
the  slight  depth  at  which  the  rock  bottom  is  found.     Where  the  rock 
lies  at  depths  of  more  than  20  feet  below  the  surface,  it  will  probably 
be  economical  to  build  the  jeity  on  foundation  mattresses  of  wood,  hav- 
ing a  width  transverse  to  the  jetty  of  from  100  to  120  feet. 

PROBABLE  EFFECTS. 

A.S  before  stated,  the  volume  of  flow  through  the  Northwest  Channel 
near  its  point  of  division,  during  one  flood  tide,  lasting  seven  hours  and 
fifteen  minutes,  was  5,424,814,427  cubic  feet. 

If  this  entire  volume  were  diverted  through  the  now  channel  across 
the  bar,  the  loss  of  head  due  to  the  bend  would  be  inappreciable  (.1  ta 
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4  of  an  incb).  If  the  mean  velocity  of  flow  remained  the  same,  tbe  crOss- 
sectiou  required  to  permit  the  discharge  in  tbe  same  time  would  be 
139,494  square  feet.  With  a  mean  hydraulic  radium  of  IG  feet,  this 
would  require  a  width  of  2,906  yards. 

If  there  were  a  loss  of  one-fourth  of  tbe  total  volume  of  flow,  the  other 
conditions  remaining  the  same,  with  a  mean  hydraulic  radius  of  16  feet, 
a  width  of  2,179  yards  would  be  required. 

Although  it  is  impossible  that  either  condition  would  be  fulfilled,  yet 
it  is  evident  that  with  the  large  volume  of  water  to  be  accommodated, 
a  greatly  improved  channel  must  follow  the  erection  of  the  breakwater, 
api)roximating  in  size  to  the  other  portions  of  the  Northwest  Channel. 
Before  a  depth  of  17  feet  at  mean  low  water  can  be  attained  the  point 
of  rock  1,500  leet  southeast  from  the  beacon  must  be  removed. 

There  is  some  danger  that  the  bar  may  re  form  around  the  end  of  the 
dikje.  During  the  formation  of  the  new  channel  large  quantities  of 
sand  will  certainly  be  moved,  but  the  superior  velocity  of  the  Northwest 
Channel  currents  when  confined  to  their  new  channel  will  probably 
cause  this  sand  to  be  deposited  on  one  side,  or  at  a  sufficient  distance 
to  prevent  trouble. 

Should  the  current  be  unable  to  clear  its  channel  without  aid,  dredg- 
ing can  be  safely  resorted  to  under  the  protection  of  the  dike. 

ESTIMATE   OF   C08T. 

Total  length  of  dike,  6,830  feet. 
Body  of  dike  (riprap,  coral  rock): 

166,6-26  cubic  yards,  at  |i.50 $416,566.00 

Capping  (heavy  granite  blocks) : 

10,119  cubic  yards,  at  $5 50,595.00 

Apron  (brush  mattresses) : 

45,533  square  yards,  at  $1 45,533.00 

512, 693. 00 
Engineering  and  contingencies : 

15  per  cent,  on  $512,693 76,903.95 

589, 596. 95 

If  the  rock  must  be  removed,  $18,000  must  be  added  to  the  estimate. 

The  harbor  at  Key  West  is  in  the  collection  district  of  Key  West,  Fla.,  which  is  the 
Clearest  port  of  entry.  Nearest  light-house,  Key  West  Light.  Nearest  fort  is  Fort 
Taylor,  Fla. 

The  entire  amount  appropriated  for  this  survey  was  expended. 
Respectfully  submitted, 

W.  M.  Black, 
Captain  of  Engineers, 
United  States  Engineer  Office, 

Jacksonville^  Fla,,  May  31,  1887. 


REPORT  OF   MR.    J.  W.    8ACKKTT,    ASSISTANT   RNGINE^  R. 

Jacksonville,  Fla.,  March  3,  18S7. 

Sir  :  I  have  tbe  honor  to  submit  the  following  report  on  the  survey  of  the  ^*  North- 
west Channel,"  Key  West,  Fla. : 
The  work  contemplated  consisted  in  — 

(1)  A  series  of  observations,  to  show  more  fully  tbe  character  of  the  bottom. 

(2)  Current  observations,  to  give  the  force  and  direction  of  the  current*  at  diflerent 
stages  of  the  tides  and  under  varying  conaXions  of  the  winds ;  also,  to  determine  the 
volume  of  discharge. 
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(3)  fidal  observatioDs,  showiug  the  duration  of  stages  of  the  tides  aud  the  range. 

(4)  A  number  of  soundings  sutUcient  to  locate  any  changes  since  previous  surveys. 

PREUMINART  WORK. 

The  preliminary  work  consisted,  principally,  in  rating  the  current  meter.  The 
Ellis  meter,  bearinj^  maker's  No.  20,  was  received  in  exceuent  condition,  having  Just 
been  refitted  with  iridinm  bearings. 

The  place  selected  for  rating  the  meter  was  on  the  north  side  of  Doctor's  Lake, 
which  connects  with  the  8t.  John^s  River  about  15  miles  above  Jacksonville,  where 
we  had  an  excellent  opportunity  to  measure  a  base  for  a  ran  of  1,000  feet  in  water 
of  a  uniform  depth  of  7  feet,  aud  where  the  current  was  inapprer^iable.  Wo  proceeded 
to  this  place  November  18,  the  party  conslstiug  of  two  assistants,  two  recorders, 
an  engiueer,  and  a  helmsman.  Having  nelected  the  line  for  the  run,  a  base-line  was 
measured  on  the  shore  approximately  parallel  to  it.  The  stakes  marking  the  run 
were  thou  readjusted  so  that  they  would  be  equidistaut  from  the  base-liue,  by  turning  off 
equal  angles  fmm  each  end  of  the  base,  intersecting  lines  at  90  degrees  from  the  other. 
Stakes  were  set  15  feet  inside  of  these,  with  which  two  others,  beyond  each  end  of  the 
run,  were  ranged.  The  second  set  of  stakes  was  then  removed,  leaving  the  other  two 
80  as  to  enable  the  observers  on  the  launch  to  kuow  about  when  they  were  approacb- 
iDg  either  end  of  the  run.  The  meter  was  suspended  from  the  bow  of  the  launch  ou 
a  frame  of  gas-pipe  constructed  in  accordance  with  your  suggestions.  This  was  ar- 
ranged so  that  it  was  quite  rigid,  and  the  entire  apparatus  could  be  turned  back  over 
the  bow  of  the  lauuch  or  lowered  into  the  water,  at  auy  time,  with  ease^  The  method 
of  construction  of  this  frame  is  shown  in  plate  1.*  When  in  use  the  meter  was  6  feet 
ahead  of  the  bow  of  the  launch  and  about  3  feet  below  the  liurface.  An  observer  with 
a  transit  was  stationed  at  each  end  of  the  base  line,  which  was  1,000  feet  long,  and 
one  at  the  register,  with  auother,  with  a  time  piece,. on  the  lauuch.  One  Leclanch^ 
cell  was  used.  In  the  field  work  sometimes  two  were  reijuired.  Wheu  the  observers, 
the  engineer,  and  the  helmsman  were  in  readiness,  the  lauuch  approached  the  upper 
end  of  the  line,  getting  carefully  in  range  with  the  stakes  at  tUe  other  eud  and  pre- 
pared to  run  with  a  uniform  speed.  Wheu  within  about  50  feet  of  the  stake  marking 
the  end  which  the  launch  was  approaching,  the  observer  at  that  end  of  the  base  line 
called  **  Ready."  The  mau  recording  the  time  began  tapping  the  face  of  the  watch 
with  his  pencil  at  each  second ;  the  pencil  being  up  at  half  seconds,  be  was  enabled  to 
note  tbe  time  to  the  nearest  half  second  ;  at  the  same  signal  the  observer  at  the  reg- 
ister "  took  up  the  beat.''  At  the  instant  the  pipe  ou  which  the  meter  was  suspended 
passed  the  cross  wire  of  the  telescope  the  transit  mau  called  *'  Time,"  sharply  aud  dis- 
tinctly. The  time  and  the  reading  of  the  register  were  uoted.  The  same  was  done 
at  the  other  end.    The  velocity  of  the  launch  varied  from  1.2  to  8.3  feet  per  secoud. 

The  day  selected  for  the  rating  was  nearly  calm  and  the  water  was. very  smooth. 
Fifteen  round  trips  were  made,  going  down  and  back,  so  as  to  eliminate  the  effect 
of  current,  if  any  existed.  Taking  the  mean  of  each  trip  down  combined  with  the 
Dext  trip  back,  aud  the  mean  of  each  trip  down  combined  with  the  previous 
trip  back,  tweuty-nine  results  were  obtained.  These  were  plotted  with  reference 
to  a  system  of  rectangular  co-ordinates,  the  velocity  in  teet  per  second  {v')  being 
the  abscissa,  and  the  revoluticns  per  second  (n)  the  ordinate.  The  line  showing 
the  relation  between  them  is  practically  a  right  line,  whoso  equation  is  v'=an-\-bf 
in  which  a  is  the  tangent  of  the  angle  which  the  line  makes  with  tbe  axis  of  abscis- 
sas, and  b  the  distance  from  the  origin  to  the  point  of  intersection  wich  the  axis  of 
ordiuates.  (See  Platu  A.)  Substituting  the  observeil  values  of  v^  aud  n  in  the  above 
equation,  forming  twenty-nine  equations,  and  each  one  being  compared  with  all  the 
others,  435  values  for  each  a  and  b  were  obtained.  The  method  of  least  squares  was 
applied  to  these,  and  3.772  was  obtained  for  the  value  of  a,  with  a  probable  error  of 
0.00099,  and  0.091  for  6,  with  a  probable  error  of  0.00402. 

Preparations  being  complete,  the  party  left  Jacksonville  for  Key  West,  December 
1.  On  account  of  the  weather  and  the  delay  in  securing  boats,  the  field  work  was 
not  begun  until  December  10.  At  this  Juncture  the  party  consisted  of  two  assistants, 
two  recorders,  one  leadsman,  two  tidal  observers,  and  five  boatmen.  We  had  a 
15-ton  schooner,  a  yawl-boat,  aud  a  skiff. 

Ude-gaugeB. — A  box  tide-gauge  was  established  at  the  Northwest  Light,  which  v  as 
in  Buccessiul  operation  during  the  entire  survey.  A  gauge  was  also  established  at 
Fort  Taylor,  the  object  being  to  obtain  the  difference  in  the  times  of  high  aud  low 
water  between  the  two  places.  No  tidal  constant  is  given  for  the  Northwest  Bar  in 
the  Coast  Survey  tide  tables. 

Base  line, — Not  being  able  to  identify,  with  a  certainty,  any  convenieut  Coast  Sur- 
vey stations,  1  decided  to  measure  a  base  line  on  the  flat  lying  north  and  east  of  Cot- 

trelFs  Key.    This  was  done  by  driving  3-inch  by  4-inch  stakes  firmly  in  the  sand  100 

~     •^—^  » 

**  Omitted. 
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feet  apart,  with  the  tops  to  the  same  level  and  with  large  copper-tack  centers,  od 
which  kuife  m^irks  were  made  to  measure  from.  A  100-foot  Chesterman  steel  tape 
was  ased,  care  being  taken  to  have  a  aniform  tension,  and  the  result  was  corrected 
for  temperature  and  the  catenary.    The  base,  as  corrected,  was  6,999.30  feet  long. 

Signals. — Platforms  were  erected  for  the  transits  at  East  Base  and  West  Base.  Else- 
where tripods  were  built  of  4-inch  by  4-inch  scantling,  *i5  feet  Ion.;,  surmounted 
by  a  flag-staff  mailo  by  nailing  together  1-inch  by  3-inch  strips,  25  feet  long — nail- 
ing the  edge  of  one  on  to  the  side  of  the  other.  These  were  built  from  the  schooner's 
deck.  The  schooner  was  anchored  fore  and  aft  and  the  signal  built  on  the  windward 
side.  The  scantling,  lashed  together  at  the  top,  were  hoisted  at  the  rigging  and  the 
lower  ends  spread  by  leading  one  forward,  one  aft  and  one  abeam.  The  one  abeam 
was  managed  from  a  small  boat  anchored  abreast  of  the  schooner.  They  were  then 
lowered  to  the  bottom,  where  their  own  weight  would  keep  them.  The  ends  having 
previously  been  well  sharpened,  they  were  driven  down  by  a  heavy  maul  and  then 
thoroughly  lashed,  spiked,  and  braced. 

Triang Illation. — Stations  East  Base,  West  Base,  and  Northwest  Light  were  occu- 
pied by  transits.  To  the  principal  triangulation  points  the  angles  were  repeated  at 
least  five  times  and  both  verniers  read.  The  remaining  stations  were  occupied  with 
sextants,  each  station  being  occupied  by  two  observers  separately.  From  every 
station  angles  were  observed  to  the  two  sides  of  all  the  keys  visible  as  well  as  to  the 
light-houses  and  the  buoys. 

Soundings. —ThQ  soundings  were  all  taken  from  the  schooner  while  sailing.  When- 
ever possible  natural  objects  were  used  for  ranges.  The  principal  lines  radiat«  from 
the  light-house.  As  a  matter  of  course  the  wind  did  not  serve  satisfactorily  at  times. 
Tbis  resulted,  as  was  expected,  in  getting  some  of  the  lines  crowded  ;  but  it  was  the 
only  way  to  cover  such  a  large  area,  in  the  limited  time,  without  a  steamer.  A 
snail  steam-launch  would  not  have  been  safe  on  this  bar,  exposed  as  it  is  to  the  open 
Gulf.  The  soundings  were  located  with  a  transit  at  the  light-honse  and  a  sextant  on 
board  the  schooner;  the  observer  with  the  s')xtant  being  stationed  as  near  the 
leadsman  as  convenient,  and  the  transitman  observed  the  sextant.  The  location  of 
the  sextant  iu  reference  to  the  lead  line  was  duly  noted  and  recorded. 

Topographff. — The  only  topography  taken  was  that  of  the  coral  reef  extending  from 
the  west  of  Cottrel's  Key  towards  the  light-house.  This  was  located  by- triaugnla- 
tion. 

Current  observations. — In  using  the  current  meter,  the  yawl-boat  was  anchored  by 
three  100-pound  anchors.  One  line  led  directly  forward  and  one  from  each  side  quar- 
tering aft.  The  bow  of  the  boat  was  towards  the  waves.  The  m^t«r  was  clamped 
on  to  a  piece  of  |-inch  gas-pipe,  3  feet  in  length,  the  lower  end  of  which  was  loaded 
with  10  pounds  of  lead.  To  the  upper  end  of  the  pipe  a  graduated  line  was  secnrely 
fastened  in  such  a  mauuer  as  to  be  easily  detached  when  required.  The  aieter  cable,  a 
f-inch  tarred  maniUa  line,  which  was  fastened  to  a  100-ponnd  ronshroom  anchor  on 
the  bottom,  was  rove  through  the  gas-pipe  and  led  up  to  the  boat  together  with  the 
graduated  line,  by  which  the  meter  was  soapended  at  the  required  depth. 

An  apparatus  had  to  be  designed  to  ootinteract  the  rise  and  fall  of  the  boat  in  the 
sea-way.  The  method  of  construction  of  the  one  ased  ia  shown  in  Plate  II.  It  con- 
sisted of  a  frame,  with  2  arms,  10  feet  long,  working  ontside  of  the  boat.  The  arms 
were  about  7  feet  apart  at  the  forward  end  and  2  root  at  the  after  end,  with  a  cross 
piece  at  the  after  end  and  one  about  4  feet  from  the  forward  esd.  The  second  crosa 
piece  rested  in  chocks  on  the  gunwale  of  the  boat  and  the  other  awnng  clear  of  the 
stern.  Connterpoisea  weighing  abontSO  pounds  each  were  placed  on  i&  forward  end 
of  each  arm.  The  meter  cable,  etc.,  was  fastened  to  the  cross  piece  at  the  after  end. 
The  arms  were  halved  into  and  rested  on  the  longer  cross  pieoe,  and  the  shorter  cross 
piece  was  halved  into  and  rested  on  Uie  arms.  It  was  fastened  together  by  pins 
which  could  be  easily  removed,  and  the  frame  taken  apart  and  stowed  in  the  boat. 
The  counterpoises  were  fitted  over  tiie  arms  and  fastened  with  a  pin,  for  whicli  holes 
were  provided  at  intervals  along  the  arms — the  weight  being  slipped  forward  or 
back,  thus  adjusting  it  to  give  the  proper  strain  on  the  meter  cable.  With  this  ar- 
rangement, practice  demonstrated  that  observations  conld  be  oondacted  without 
hinderance  when  the  boat  rose  and  fell  as  much  as  6  feet. 

At  each  station  occupied,  observations  bt'ing  begnn  at  slack  water  if  conTenient» 
readings  of  the  register  were  noted  every  five  minutes  and  the  meter  was  kept  at  raid- 
depth  until  it  was  estimated  that  the  maximum  velocity  of  that  tide  was  reached, 
when  obseivations  were  begun  at  different  points  in  the  vertical  plane.  The  meter 
was  retained  at  each  depth  tor  two  minutes,  and  the  reading  of  the  register  noted  each 
minute.  The  results  of  these  observations  were  plotted  on  cross- section  paper,  the 
moan  of  the  two  results  at  each  depth  being  nsed,  and  a  curve  constructed  that  would 
coincide  with  these  points  the  nearest.  This  curve  was  adopted  as  the  vertical  ve- 
locity curve  of  that  station.  The  ratio  of  the  mean  velocity  to  the  mid-depth  velocity, 
as  determined  from  the  curve,  was  used  as  the  coefilcient  for  the  reduction  of  all  mi^ 
depth  velocities  at  that  station.     The  vertical  velocity  curves  for  the  different  stations 
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are  shown  in  Plates  III  to  VII.  From  each  carve  results  are  taken  for  each  of  0.2  foot 
In  depth  and  the  mean  velocity  for  the  stations  determined  from  these  results.  The 
velocities  at  different  depths  are  taken  off  graphically  as  reqnired.  A  comparison 
has  been  made  between  the  mean  velocity  ( Vm)  and  the  mid-depth  velocity  (V  i  D), 
between  the  depth  of  mean  velocity  fillet  (M)  and  the  whole  depth  (D),  and  between 
the  depth  of  maximum  velocity  fillet  (di)  and  the  whole  depth.  The  mean  results  of 
these  comparisons  for  all  the  stations  are»  viz : 

:=  .925  -FT  =.  5»7  j!  =.  193 


The  results  for  each  station  are  shown  in  table  1.*  The  first  current  observations 
were  taken  with  a  view  to  ascertain  the  volume  of  discharge  during  the  ebb  and 
flood  tides  in  the  main  channel.  The  place  selected  for  the  cross-section  is  the  last 
part  of  the  channel  that  is  comparatively  well  defined.  In  view  of  the  impossibility, 
with  the  means  at  hand,  of  taking  simultaneous  observations  at  different  points  in 
the  section  so  as  to  obtain  the  horizontal  velocity  curve,  it  was  determined  to  take 
careful  observations  at  the  deepest  part  of  the  channel,  assuming  that  to  be  the  point 
of  maximum  velocity,  under  circumstances  that  would  give  about  an  average  dis- 
cbarge, taking  a  sufficient  number  of  observations  in  a  vertical  plane  to  determine 
the  vertical  velocity  curve,  and  deduce  therefrom  the  horizontal  curve.  It  was  as- 
sno.ed  that  the  horizontal  curve  of  velocity  in  this  comparatively  confined  channel 
was  approximately  the  same  as  the  vertical  curve  at  the  point  of  maximum  velocity 
of  the  cross-section.  (See  Humphrey's  and  Abbot's  Report  on  the  Mississippi  River, 
edition  1876,  page  212.) 

In  computing  the  discharge,  each  tide  was  divided  into  ten  stages  of  equal  dura- 
tion, and  the  cross-section  into  seven  divisions  of  such  size  as  the  shape  of  tbe  bot- 
tom required.  The  coefficient  used  in  reducing  the  velocity  at  the  meter  stations  to 
that  at  each  division  is  the  ratio  of  the  velocity  on  the  vertical  velocity  curve,  at 
the  same  proportionate  distance  from  the  axis  of  the  curve  as  the  middle  point  of 
the  division  was  from  the  meter  station  to  the  velocity  at  the  axis. 

The  data  for  the  construction  of  tables  2  to  9*  which  give  the  mean  velocity,  the 
discharge  for  each  division  for  each  stage  of  the  tide,  and  the  total  discharge  was  ob- 
tained in  this  way. 

DiBtrihutian  of  mettr  alatiotis. — Station  1  was  situated  in  mid-channel,  about  2 
miles  from  the  Northwest  Light,  toward  Key  West,  and  was  occupied  through  the  ebb 
and  the  successive  flood  tides,  the  observations  being  complete. 

Station  2  was  in  the  channel  on  the  bar  near  Buoy  3.  The  ebb  tide  only  was  ob- 
served. 

Station  3  was  near  the  bell  buoy.    Both  tides  were  observed. 

Station  4  was  on  the  bar  near  Station  2.     Both  tides  were  observed. 

Station  Beacon  was  on  the  southwest  side  of  the  channel,  where  it  makes  the  abrupt 
tarn  to  cross  the  bar.  A  heavy  sea  prevailed  during  the  time  observations  were  made 
at  this  station. 

Direction  of  current. — The  results  of  the  mid-depth  observations  at  each  station,  re- 
daced  to  mean  velocities,  have  been  plotted  witn  co-ordinates  of  time  and  velocity, 
and  are  shown  in  Plates  VIII  to  X.t  It  will  be  noticed  that  the  direction  of  the  cur- 
rent is  noted  at  intervals  on  the  ordinates.  An  examination  of  these  will  show  that 
at  the  stations  on  the  bar  and  at  the  bell  buoy,  which  are  not  in  a  confined  channel, 
the  direction  of  the  current  varies  during  the  ebb  and  flow  through  the  entire  arc  of 
the  horizon.  To  show  this,  as  well  as  the  velocities  in  the  difi'erent  directions,  graph- 
ically, the  plan  of  plotting  them  in  terms  of  direction  and  velocity  on  a  diagram  of 
concentric  circles  with  radii  referred  to  the  meridian,  was  adopted. 

The  observations  at  stations  3  and  4,  plotted  thus,  are  shown  in  Plate  XV. 

This  diagram  also  shows  that  the  general  direction  of  the  currents  on  the  bar  is 
approximately  in  the  direction  of  the  prolongation  of  the  axis  of  the  main  channel  as 
it  comes  from  Key  West,  and  that  the  currents  off  the  bar  arc  evidently  modified  by 
the  ebb  and  flow  through  the  large  breach  in  the  general  line  of  the  main  reef  east  of 
the  Marquesas  Keys,  called  Boca  Grande  Channel,  changing  it  in  fact  to  a  littoral  cur- 
rent, flowing  transvei-sely  to  the  direction  of  the  current  on  the  "  bar,"  particularly 
during  the  flood. 

The  flood-tide  current  is  stronger  than  the  ebb,  which  finds  easier  exit  through  the 
Boca  Grande  Channel,  owing  to  the  saUent  position  of  the  Northwest  Bar,  and  the 
comparative  inferiority  of  the  size  of  the  channel. 

Tidal  observations.— The  tide-gauge  at  the  Northwest  Light  gave  excellent  results 
even  in  the  most  stormy  weather,  and  was  observed  by  men  in  whom  confidence  could 

•Omitted. 

t  Omitted ;  Plates  XV  and  XVI  substituted. 
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be  placed.  It  was  obRerved  day  aud  night  during  the  entire  survey.  Table  10*  8how9 
the  time  and  height  of  each  high  and  low  water,  the  uiaximum,  minimum,  and  mean 
rancc  of  the  tide,  the  time  of  the  moon's  meridian  passage,  its  declination  and  phases, 
the  lunitidal  interval,  and  the  direction  and  force  of  the  wind  for  each  day  from  De- 
cember 10  to  Jannarv  15. 

On  Plate  XIV  the  high  and  low  waters  are  plotted  with  reference  to  co-ordinates 
of  time  and  height,  showing  also  the  times  of  the  moon's  meridian  passage  and  its 
phases. 

In  reference  to  the  diurnal  inequality,  the  table  and  plate  show  that  the  high  water 
nearest  the  time  of  the  moon's  meridian  passage  is  higher  and  the  following  low  wat^ 
is  lower  than  the  preceding  and  following  one  when  the  moon's  declination  is  ncrth, 
and  the  reverse  when  south.  They  also  show  that  the  wind  has  very  little  if  any 
effect  on  the  height.  Certain  irregularities  in  regard  to  the  time  are  probably  caused 
by  the  wind. 

The  mean  diurnal  inequality  in  the  heights  of  the  low  waters  is  nearly  three  times 
as  great  as  it  is  in  the  height  of  the  high  waters. 

The  <lifference  between  the  mean  of  the  highest  high  waters  and  of  the  lowest  high 
waters  is  0.43  feet. 

Thedifference  between  the  mean  of  the  highest  low  waters  and  the  lowest  low  waters 
is  1.15  feet. 

The  plane  of  mean  high  water  is  2.63  feet  above  the  plane  of  mean  low  water.  The 
greatest  range  of  the  tide  observed,  4.8  feet,  was  on  December  13,  with  almost  a  calm, 
and  the  least,  0.73,  was  on  January  4,  with  a  strong  north  wind. 

The  greatest  variation  in  the  height  of  two  successive  high  waters,  0.88  feet,  was 
on  December  II,  and  of  two  successive  low  waters,  1.75  feet,  on  January  12.  In  both 
instances  it  was  almost  calm. 

The  mean  lunitidal  interval  during  the  time  of  observation  was  11  hours  and  24 
minutes. 

I'he  mean  of  the  differences  in  the  times  of  high  water  between  Fort  Taylor,  at 
Key  West,  and  the  northwest  light  is  2  hours  13  minntes,  and  of  low  water  1  hour 
39  minntes,  it  being  earlier  at  Fort  Taylor.  Daring  the  time  of  observation  this  in- 
terval seemed  to  vary  with  the  moon's  declination  as  follows :  In  reference  to  high 
water,  when  the  moon  was  at  its  greatest  declination  north,  it  amounted  to  about  1 
hour,  when  at  its  greatest  declination  south,  as  much  as  4  honrs;  in  reference  to  low 
water,  when  at  its  greatest  declination  north,  about  30  minutes,  and  when  at  its 
greatest  declination  south,  about  3  hours  20  minutes. 

Winds. — Through  the  courtesy  of  the  United  States  Signal  Service  observer  at  Key 
West  I  was  enabled  to  obtain  a  copy  of  the  record  of  the  observations  of  the  direc- 
tion of  the  wind,  taken  three  times  daily,  from  1871  to  1886,  inclusive.  It  is  found 
that  the  frequency  of  occurrence  of  the  winds  from  the  different  directions  is.abont 
in  the  following  proportion,  viz:  West  1,  calms  1.1,  southwest  1.4,  south  1.7,  north- 
west 1.9,  north  6.22  southeast  5.1,  northeast  7,  and  east  9.2. 

The  prevailing  winds  during  each  month  are  as  follows :  January,  northeast ;  Feb- 
ruary, east-northeast;  March,  northeast  to  southeast;  April  to  September,  east;  and 
October  to  December,  northeast.  In  four  of  the  sixteen  years  considered,  north 
winds  prevailed  in  January  and  February.  The  northerly  winds  have  the  gfreatest 
average  velocity. 

Waves, — In  all  the  observations  taken  of  the  direction  of  the  waves,  in  calm 
weather  and  in  storms,  they  invariably  came  from  some  point  between  the  north  and 
the  northwest. 

For  instance,  the  record  of  observations  at  Station  Beacon  January  11,  at  10  a.  m. 
shows  that  a  stiff  breeze  was  blowing  from  north  22  degrees  east,  with  the  current 
setting  north,  while  the  waves,  3  feet  in  height  (6  from  crest  to  hollow),  with  a 
period  of  3  seconds,  were  coming  from  north  20  degrees  west. 

During  a  strong  **  norther  "  there  is  no  place  on  the  **  bar"  free  ftt>m  breakers.  This 
would  indicate  that  the  waves  are  at  least  6  feet  in  height. 

Character  of  bottom. — Tbe  bottom  consists  of  calcareous  sand,  composed  of  fine  par- 
ticles of  broken  coral  and  shells  and  oolitic  rock  of  coral  formation,  of  both  of  which 
specimens  are  submitted. 

On  the  bar,  where  the  bottom  is  exposed  to  the  action  of  the  waves,  the  sand  is 
rather  compact,  so  much  so  that  it  was  only  with  difficulty  that  a  steel-pointed  iron 
sounding-rod,  \  inch  in  diameter,  could  befoi-ced  down  into  3  or  4  feet.  On  the  flats 
tbe  sand  is  softer,  partaking  more  of  the  character  of  marl.  The  rock  is  quite  soft. 
It  is  easily  cut  with  a  hatchet  or  crushed  with  the  heel.  I  am  told  that  it  hardens 
considerably  on  exposure  to  the  atmosphere. 

As  far  as  our  observai  ions  and  those  of  previous  surveys  have  extended,  rock  occurs 
nowhere  in  the  line  of  tbe  present  channel  at  a  less  depth  than  18  feet,  with  one  ex- 
ception, and  that  is  a  point  about  1,500  feet  southeast  of  Station  Beacon. 

*  Omitted. 
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There  is  a  reef  of  solid  rock  beginning  at  a  point  about  3,800  feet  west  of  the  light- 
hoGse  and  extending  thence  southwest  past  CottrelFs  Key.  This  reef  would  be  an  ex- 
cellent base  for  a  Jetty  running  thence  across  the  bar  on  the  west  side  of  the  channel. 

The  North  Channel, — In  regard  to  the  North  Channel,  which  is  the  expanse  of  water, 
of  nearly  uniform  depth,  to  the  east  of  the  buoyed  channel  across  the  northwest  bar, 
an  examination  of  the  contonrs  shows  that  the  cost  of  opening  a  channel  through  it 
would  be  much  greater  than  thron^b  the  present  channel.  As  to  the  question  of  per- 
manent improvement,  its  position  in  relation  to  the  main  channel  practically  debars 
it  from  consideration. 

General  obBervations, — ^The  survey  was  made  under  some  disadvantages,  the  chief  of 
which  was  the  continued  bad  weather,  which,  however,  is  nothing  unusual  at  that 
time  of  the  year.  Fortunately  enough  it  happened  so  that  the  days  on  which  the  sound- 
ings were  taken  were  remarkably  favorable  and  the  water  very  smooth.  I  have  every 
reason  to  believe  that  the  results  are  sufficiently  accurate  to  develop  a  project  for  the 
permanent  improvement  of  the  channel,  which  I  deem  quite  practicable,  also  to  es- 
timate the  approximate  cost  thereof. 

1  take  pleasure  in  calling  attention  to  the  very  efficient  services  of  assistants  F.  W. 
Bruce,  J.  G.  Gibbes,  Jr.,  and  Boland  Woodward,  and  to  the  zeal  and  energy  which 
they  displayed  in  the  performance  of  their  duties. 

The  map  of  the  survey,  10  tables  and  15  plates,  are  herewith  submitted,  viz: 

'Table  1.  Comparisons  of  properties  of  velocity  curves. 

*  Tables  2  to  9.  Discharge  at  cross-section  No.  1. 

*  Table  10.  Tide-table,  Northwest  Light. 

*  Plate  I.  Outrigger  for  rating  current  meter. 
Plate  II.  Counterpoise  frame  for  current  meter. 
Plates  II  f  to  VII.  Vertical  velocity  curves. 

*  Plates  VIII.  to  X.  Mean  velocity  curves. 

*  Plate  XI.  Cross-section  No.  1. 

Plate  XV.  Diagrams  of  direction  and  velocity. 

*  Pjate  XIV.  Rise  and  fall  of  tide  at  Northwest  Light. 
Plate  A.  Plotted  results  of  rating  meter. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Sackbtt, 
Aaeietant  Engineer, 

Capt.  W.  M.  Black, 

Corpe  of  Engimeere, 


COMMERCIAL  STATISTICS,  PORT  OF  EST  WEST,  FLORIDA. 

[Fornlshed  by  Mr.  George  Lewis  and  Mr.  A.  F.  Tift,  of  Key  Weot,  Fla.  j 

H^nmber  and  okarader  of  veseela  entering  and  clearing  at  the  port  of  Keg  West,  Fla,, 

during  1886. 


YetMls. 


Foreign, 
incargoee. 


In. 


Bteftmen  . 

Barks 

Brigs   .... 
Sehooners 


Total 


184 


04 


278 


Oat 


87 


54 


121 


Coastwiae, 
in  cargoes. 


In. 

Oat. 

144 

138 

6 

5 

3 

1 

114 

94 

287 


238 


Foreign, 
inbalMt. 


In. 


18 
2 


9 


24 


Oot 


182 

'ii 


188 


Omitted. 
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CUSTOM-HOUSE  RECEIPTS. 

Duties 1602.354.40 

Tounage  tax 760.02 

Marine- hospital  tax 36.97 

Fines,  penalties,  and  forfeitures 3, 641. 70 

Inspection  of  steam  vessels 91.45 

Immigrant  fund 2,  r>89. 50 

Official  fees ^ 3,9^6.25 

Total 613,461.19 

Amount  of  tobacco  imported  (raw) 717,004.09 

Miscellaneous  imports  (foreign) 125,262.59 

Total  internal-revenue  tax  on  tobacco  collected  a  Key  West,  Fla.,  in  1886,  217,  B:{1. 37 

Number  and  oharacier  nf  craft  engaged  in  the  traJlJUe  of  Keg  West  Harbor^  Fla. 


Steamers  (fi>eight,  paaseoKer,  and  towing) 

Schooners 

Sloops  . .'. 

Total 


Tonnage. 


4,039.70 

3.865.06 

44.19 


7,94&9o 


Value  of  exports,  $529,720. 


Entrances  and  olearanoes  at  the  port  of  Key  West, 


Desoription. 


American  veeselt  f^m  foreign  ports 
Foreign  vesseU  from  foreign  ports... 
Coastwise    

ToUl 


Entrances. 


No. 


234 

67 

278 


569 


Tonnage. 


90,845 

7,169 

280,954 


378,968 


Clearances. 


No. 


225 

54 

264 

543 


Tonnage. 


76.264 

6.711 

259.601 


342,676 


LETTER  OF  MR.   A.   F.  TIFT. 

Key  West,  Fla.,  May  9,  1887. 

Dear  Sir:  Herewith  I  be^;  to  hand  you  a  list  of  vessels  to  my  consignment  that 
have  used  the  Northwest  Channel  in  entering  and  leaving  our  port  for  the  year  com- 
mencini;  April  1,  1886,  and  ending  March  30,  1887. 

I  forward  this  as  promised,  in  connection  with  the  subject  of  your  letter  of  15th 
ultimo,  the  receipt  of  which  1  have  already  acknowledgeil. 


Your  plan  of  deepening  the  Northwest  Channel  entrance  to  our  harbor  is  a  capital 
one,  and  I  so  heartily  approve  of  your  suggestions  that  I  have  talked  the  matter  up 
thoroughly  (since  the  receipt  of  your  letter)  with  many  of  our  leading  citizens  and 
have  enlisted  their  co-operation  in  the  great  work,  they  agreeing  fully  with  me  in  its 
feasibility  and  a  complete  realization  of  your  undertaking. 

That  the  deepening  to  a  depth  of  17  feet  of  the  Northwest  Channel  entrance  to  onr 
port  will  be  of  incalculable  benefit  to  commerce,  not  to  one  particular  section  only, 
but  to  the  whole  United  States,  is  beyond  a  doubt,  and  will  increase  the  tonnage 
using  this  passage  the  last  year  at  least  one-third,  particularly  when  it  is  charted 
and  otherwise  made  generally  known  that  its  depth  Las  been  increased  to  17  feet. 

Trusting  that  I  may  hear  further  from  yon  apon  this  subject,  I  am. 
Yours  very  truly, 

A.  F.  Tift. 

Capt.  W.  M..  Black, 

Corps  of  Engineers,  U,  8,  A, 
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I 

ful  of  veB9el§  to  the  ooiuiffnment  of  A.  F,  Tift  that  have  entered  and  sailed  through  the 

Northweat  Channel  entrance  to  the  port  of  Keif  IVeety  during  the  year  oommendng  April 

1,  1886,  and  ending  March  31,  1887. 


Names  of  tteftmers. 


iMOoita... 

fhltney ... 
iatohmson 
Iwgui 


Total  arri- 
vals and 
depart- 
ures. 


Total 

.  Tri»ed 

to  n  D  age. 


303 


167, 5«7. 06 


Total  sailed 
\0Diiage. 


166.673.65 


The  cargoes  consist  of  trait,  tobacco,  cigars,  general  merchandise,  etc. 


LSTTER  OP  MR.  WM.  CURRY. 

Key  West,  Fla.,  ApHl  28, 1887. 

Dear  Sir:    ITie  arrivals  at  my  wharves  for  one  year  ending  April  1,  1887,  of 

JMsels  that  entered  port  through  the  Northwest  Channel  was  274,  of  an  average  ton- 

|ige  of  100  tons  each.     Abont  one-half  of  this  number  were  lumber-loaded  vessels  from 

(Dsacola  and  the  Mississippi  Sound ;  the  balance  wore  from  various  ports  on  the 

orida  coast.    This  estimate  does  not  include  any  fishing  or  spooge   vessels  of 

hich  there  are  near  100,  from  10  to  20  tons  each.    If  the  Northwest  Channel  should 

!  deepened  safBciently  there  is  no  doubt  that  it  would  be  of  great  benefit,  and 

Bald  be  used   by  all  vessels  trading  to  Gulf  from  northern  ports,  thereby  saving 

Be  and  distance  and  reducing  the  dangers  of  navigation  around  the  Tortugas. 

Very  respectfully, 

Wm.  Curry. 

Mr.  GsoRom  Lewis. 


I 


LETTER  OF  MR.  JOHN  JAY  PHILBRICK. 

Key  West,  Fla.,  ApHl2e,  1887. 

[y  Dear  Sir  :  Referring  to  the  letter  of  Capt.  W.  M.  Black,  of  which  you  sent  me 
»py,  covering  the  question  of  improving  the  Northwest  Channel^  I  beg  to  state 
it  the  importance  of  the  work  is  so  great  and  its  advantages  so  far-reaching  and 
leficial  to  the  commerce  of  the  world  that  I  hardly  feel  competent  to  present  them 
fall  force.  To  carry  out  the  wishes  of  Captain  Black  towards  gathering  infor- 
Mioo,  statistics,  and  prospects  bearing  upon  the  construction  of  a  jetty  or  break- 
^ter  running  from  the  Northwest  Lighthouse  to  deep  water,  as  I  understand  them, 
first  facts  to  be  shown  are  the  character  of  vessels  which  use  the  channel, 
nr  number  and  tonnage,  and  the  ports  to  and  from  which  they  are  boun<l.  The 
racter  of  vessels  now  using  this  channel  'is  naturally  such  as  will  be  accommo- 
by  the  Hmite<i  depth  of  water,  and  varies  from  small  vessels  that  draw  no  more 
9i  feet  to  large  vessels  that  are  built  to  draw  no  more,  but  which  if  bnilt  for 
^er  waters  would  be  much  deeper,  both  for  purposes  of  safety  and  profit  as  well  as 
[satisfy  the  demands  of  scientific  construction. 

>mmcncinff  with  the  nearest  port  from  which  vessels  sail  for  Key  West,  we  have 
cattle  trade  from  Punta  Rassa,  serving  as  a  shipping  port  for  the  entire  South 
trida  country  and  carried  on  by  both  steamers  and  Bchooners.  When  the  demand 
^ood  in  Cuba  this  trade  amounts  to  $800,000  per  annum,  and  the  principal  losses  in 
busincHS  arise  from  the  inability  of  the  vessels  to  cross  the  present  Northwest 
during  the  six  stormy  mouths  of  the  year.  The  country  about  Puuta  Rassa,  in- 
iing  the  cities  of  Fort  Meyers,  Saiut  James.  Trabuo,  etc.,  is  rapidly  filling  up,  and 
iuterests  becoming  more  important  every  day.  The  latter  port  is  already  the  ter- 
ms of  the  Florida  Southern  Railway,  and  the  quostiou  of  establishing  a  line  of 
imships  from  this  terminus  to  Cuba  and  the  West  Indies  will  depend  almost  en- 
on  the  facilities  afforded  by  the  Government  in  the  use  of  this  channel. 
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ProceediDg  farther  up  the  coast  the  basiDess  of  Tampa,  as  the  termiuns  of  th 
Florida  Railroad,  next  presents  itself.  This  bnsiness  embraces  the  steamen 
New  York  and  Havana  Fast  Mail  Line,  as  well  as  those  of  the  Tampa  and 
Mail  Line  carrying  mails  from  Europe  and  the  United  States  to  the  Britibh  Bi 
and  Wet»t  India  Islands.  The  former  company  has  very  expensive  steamshi] 
ning  as  well  as  the  latter;  vessels  that  were  built  especially  for  the  service, 
the  building  of  which  the  owners  were  hampered  by  the  shoalness  of  this  bar. 

The  traffic  of  these  steamships  is  enormous,  carrying  each  year  cargoes  va 
upwards  of  $900,000,  and  consisting  of  general  supplies  from  the  North,  with  vi 
freights  of  tobacco  and  West  India  products  back. 

The  deepening  of  this  channel  is  of  the  greatest  importance  to  this  line,  esf 
of  all  those  now  using  it.  The  peculiarities  of  the  route  of  these  vessels  make 
cult  to  construct  ships  calculated  for  the  work,  as  the  present  depth  of  water 
Northwest  Channel  will  not  allow  the  construction  of  a  ship  suitable  for  the  se 
nel  and  the  rough  and  deep  waters  of  the  Qulf.  A  combination  of  steam-lx 
steam-ship  is  req  uisite,  thus  hampering  and  restricting  the  projectors  of  the  enU 
Further  up  the  coast  and  at  Cedar  Keys,  the  terminus  of  the  Florida  Rail^ 
Navigation  Company,  a  line  of  steamers  tinds  its  southern  connection  and 
through  this  channel  to  Key  West  and  the  tropics,  and  the  value  of  their  carg 
traffic  is  quite  considerable.  From  Apalachicola,  Pensacola,  Mobile,  and  Pas( 
a  very  large  number  of  vessels  are  constantly  engaged  transporting  lumber 
market  and  those  beyond,  covering  a  business  of  upwards  of  20,000,000  feet 
the  last  twelve  months.  From  the  nature  of  the  channel  these  vessels  are  nect 
small  and  of  light  drauffht,  heavier  vessels  and  consequently  more  profitab 
being  shut  out  from  the  bnsiness. 

From  New  Orleans  a  wealthy  line  of  steamers  running  as  far  as  Havana,  anr 
ing  valuable  cargoes  both  ways,  consisting  of  general  food  supplies  out  and 
tobacco,  and  fruit  back,  and  embracing  values  of  $7,500,000  per  annum,  mak 
this  entrance,  and  are  restricted  in  their  construction  and  capacity  by  the  same 
that  affect  the  Havana  Fast  Mail  Line. 

The  above,  in  a  general  way,  covers  the  first  query  in  Captain  Black's  lette: 

Referring  to  his  other  question  as  to  the  probable  increase  of  tonnage  osi 
channel,  should  it  be  improved  to  a  depth  of  17  feet,  I  would  state  that  tt 
opening  in  this  direction  is  comprehensive  and  far-reaching,  and  offers  such  o] 
nities  and  inducements  to  the  general  commerce  of  this  country  and  of  th< 
that  I  hesitate  to  attempt  to  measure  its  effects.  To  all  vessels  going  to  an 
the  Gulf  ports  of  the  United  States  whose  draught  of  water  was  adapted  to  a 
channel,  this  one  would  offer  a  saving  of  50  miles  in  distance ,  together  with  im 
froih  the  dangers  of  the  Florida  Reefs  for  60  miles,  and  the  records  of  the 
States  admirjuty  court  will  show  that  the  disasters  to  commerce  during  the  { 
years  have  been  as  numerous  and  show  as  great  a  loss  of  property  in  this  sec 
60  miles  as  in  the  entire  balance  of  thereof.  To  begin  with,  such  an  improvei 
this  channel  would  not  only  render  it  safer  for  the  vessels  that  now  use  it,  but 
enable  the  Tampa,  Plant  and  Cedar  Keys  Steamship  companies  to  build  vess 
ter  calculated  to  handle  their  largely  increasing  business  and  allow  steam* 
other  vessels  from  the  West  Indies  of  heavy  draught  to  connect  directly  with 
ferent  railroad  termini  in  South  Florida  ports.  It  would  also  attract  and  o 
vantages  of  saving  and  economy  to  all  vessels  passing  from  the  northern  porte 
continent  and  from  Europe  and  South  America  to  the  large  lumber  ports  of  A 
icola,  Pensacola,  Mobile,  and  Pascagoula  by  cutting  off  a  distance  of  100  milei 
passage  to  and  from  the  Gulf  of  Mexico,  or  the  enormous  commerce  between 
cola  and  the  Northern  ports  of  the  United  States  and  Europe,  embracing  mtn 
dredsof  vessels  annually,  or  that  between  Mobile  and  New  Orleans,  and  Ih 
points  covering  a  large  portion  of  the  business  of  the  world  in  lumber,  cotton 
stores,  and  naval  stores.  It  would  be  impossible  without  an  extended  researcl 
oulate  the  saving  in  time  and  actual  running  expenses  that  this  100  miles  won] 
and  this  figure  only  represents  the  saving  to  steam  vessels ;  to  sailing  ships  ; 
through  the  Gulf  seeking  one  of  the  above  ports,  with  a  westerly  wind,  the  < 
off  of  50  miles  at  this  point  would  place  the  vessels  on  a  fair  course  and  the 
would  represent  days  and  months  of  time  in  beating  with  a  head- wind  agai 
Gulf  Stream. 

As  yon  are  leaving  so  soon  for  your  home  I  shall  not  have  time  to  prepare  so 
tistics  which  would  show  more  fully  the  practical  value  of  the  improvementfl 
consideration,  but  would  like  to  put  them  before  you  as  early  as  possible. 
Yours,  very  truly, 

John  Jat  Phii3 

Gbo.  Lkwis,  Esq., 

JSTey  wint^  Fla, 
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05. 

IMPROVEMENT  OP  CALOOSAHATCHIE  RIVER,  FLORIDA. 

The  Caloosahatchio  River  rises  ia  the  saw  grass  region  west  of  Lake 
Okeechobee  aud  flows  west  into  San  Carlos  Bay.  Between  the  mouth 
and  Fort  Thompson,  20  miles  west  of  Lake  Okeechobee,  the  river-banks 
are  generally  high  and  the  country  bordering  the  river  is  covered  with 
a  dense  growth  of  large  trees,  principally  pines,  p  ilmettoes,  and  oaks. 
East  of  Fort  Thompson  the  low  saw-grass  region  begins.  The  entire 
river  valley  as  far  down  as  Alva,  about  30  miles  by  river  below  Fort 
Thompson,  is  more  or  less  subject  to  overflow  by  the  water  coming  from 
the  Okeechobee  Basin.  For  17  miles  from  its  mouth  the  river  is  broad 
and  lias  a  channel  depth  of  from  6  to  20  feet,  with  the  characteristics  of 
an  estuary.  This  portion  of  the  river  is  much  obstructed  by  oyster 
barn.  Oreat  beds  of  snags  obstruct  the  upper  river.  From  Alva  down, 
the  tjountry  is  being  settled  rapidly  for  the  culture  of  sugarcane,  pine- 
upph's,  cocoa-nuts,  oranges,  limes,  and  lemons.  Fine  cattle-ranges  exist 
along  the  upi^er  river. 

Fort  Myers,  a  depot  of  supplies  during  the  Seminole  war,  is  a  thriv- 
ing town  15  miles  from  the  mouth. 

Under  the  laws  of  the  State  of  Florida,  the  Atlantic  and  Gulf  Coast 
Canal  and  Okeechobee  Laud  Company  is  engaged  in  draining  the 
Okeechobee  Basin,  having  authority  from  the  State  to  cut  canals  and 
use  the  natural  water-ways  for  this  purpose.  A  canal,  with  a  minimum 
cross  section  of  22  feet  by  5  feet,  has  been  opened  froui  Lake  Okeecho- 
bee to  the  headwaters  of  the  Caloosahatchie  River,  aud  through  them 
^  far  as  the  western  end  of  Lake  Flirt.  A  rocky  ledge  at  Fort  Thomp- 
Bon  has  been  removed  and  four  cutoffs  have  been  made  across  the 
worst  bends  below  B'ort  Thompson.  These  o|3erations,  with  work  done 
on  the  Kissimmee  liiver,  which  flows  into  Lake  Okeechobee,  have  low- 
en'd  the  level  of  the  water  on  the  lakes  at  the  head  of  Kissimmee  River, 
but  have  had  no  effect  on  the  level  of  Lake  Okeechobee.  The  works 
were  not  intende<l  for  the  benefit  of  navigation,  but  they  have  iucident- 
ally  opened  a  water  route  about  300  miles  long  from  the  Gulf  of  Mexico 
to  the  interior  of  Florida,  via  San  Carlos  Bay,  the  Caloosahatchie  River, 
Lake  Okeechobee,  the  Kissimmee  River,and  Lakes  Kissimmee,  Cypress, 
and  Toliopekaliga.  With  the  exceptions  of  the  cutoffs,  which  on  ac- 
count of  their  bad  location  are  an  injury  to  the  river,  the  work  of  the 
company  has  been  beneficial  to  navigation.  Steamers  now  pass  over 
the  route  at  irregular  intervals.  It  is  reported  tbat  regular  trips  will 
be  made  during  the  coming  year. 

An  examination  of  this  river  with  a  view  to  its  im])rovement  was 
made  in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 
1879,  with  a  plan  of  improvement,  is  printed  as  Appendix  J  17,  Report 
of  the  Chief  of  Engineers  for  1879. 

The  project  adopted  in  1882  called  for  deepening  the  channel  by 
dredging  from  the  mouth  to  Fort  Myers,  so  as  to  give  a  depth  of  7 
feet  at  mean  low  water  for  a  w  dth  of  100  feet. 

Operations  were  carried  o^  luder  appropriations  made  by  Congress 
in  1882  and  1884,  aggrega  ^?  $10,000.  The  work  was  done  by  cK)n- 
tract,  and  in  1885  the  cha*      .  was  reported  completed. 

OPERATIONS  DUEING  FISCAL  TEAR  ENDING  JUNE  30,  1887. 

By  act  approved  August  5,  1S86,  $4,000  were  appropriated  for  the 
improvement  of  thie  ^'ver.    On  examination  it  was  found  that  the  im- 
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provement  of  the  upper  river  by  the  removal  of  snags  and  overhanti^mg 
trees  was  what  was  most  desired  by  the  citizens  of  the  Caloosahatchie 
Valley.  A  portion  of  these  citizens  fear  that  the  work  of  the  Atlantic 
and  Onlf  Ooast  Canal  and  Okeechobee  Land  Company,  mentioned  above, 
may  injnre  their  lands  by  overflows  caused  by  the  increased  volume  of 
water  tnrned  into  the  river.  They  were  very  desirons  that  no  improve- 
ments shonld  be  made  by  the  United  States  which  would  tend  to  in- 
crease this  danger. 

No  detailed  map  of  the  river  has  ever  been  made,  and  but  little  in- 
formation could  be  obtained  concerning  its  length,  cross-section,  or  fall 
Accordingly  it  was  determined  to  expend  12,^90  of  the  amount  avail- 
able in  making  a  survey  of  the  river  and  to  use  the  remainder  in  clear- 
ing away  the  obstructions  in  the  upper  river,  beginning  at  a  point  below 
the  lowest  cutoff  mentioned  above,  which  their  chief  engineer  stated 
was  as  far  as  the  company  expects  to  extend  its  operations. 

The  field-work  of  the  survey  was  begun  March  26,  1887,  and  com- 
pleted on  May  24.  A  portion  of  the  survey  has  been  plotted.  Snagging 
operations  were  carried  on  during  May  and  June  by  hired  labor.  On 
June  27  this  work  was  stopped  by  high  water.  The  river  was  cleared 
for  a  distance  of  4j^  miles  above  Fort  Denand  in  a  reaeh  which  gave  the 
greatest  trouble  to  pilots. 

Between  the  point  where  work  ceased  and  Fort  Meyers  it  is  estimated 
that  there  are  600  snags  and  4,000  overhanging  trees  yet  to  be  removed 
before  the  channel  is  entirely  clear.  This  work,  with  a  small  amount 
of  work  in  straightening  and  deepening  the  channel  at  the  Beautifal 
Islands,  the  heaid  of  the  estuary,  would  clear  the  river  for  navigation 
by  boats  drawing  4  feet  of  water  between  Forts  Meyers  and  Thompson, 
excepting  in  the  short  reach  immediately  below  Fort  Thompson  covered 
by  the  works  of  the  Canal  and  Land  Company.  The  estimated  cost  of 
doing  this  work  is  $11,000. 

The  map  of  the  lower  river  is  far  enough  advanced  to  show  that  there 
is  a  continuous  channel  100  feet  wide  between  the  6-foot  contours  across 
the  bars  at  the  mouth. 

The  channel  is  .crooked,  but  it  has  been  marked  sufficiently  with 
stakes  to  permit  steamers  to  follow  it  easily. 

No  further  work  is  needed  here  at  present,  though  as  the  oyster  bars 
are  continually  growing  the  improvement  can  not  be  regarded  as  per- 
manent. 

Caloosahatchie  River  is  ia  the  colleciioa  district  of  Key  West,  which  is  the  nearest 
port  of  entry.  Nearest  light-house  is  Sanibel  Island  light,  and  the  nearest  fort  is 
Fort  Taylor. 

Money  statement 

July  1,  1886,  amount  available $543.41      | 

Amount  appropriated  by  act  approved  August  5,  1886 4, 000. 00      | 


July  1, 1887,  amount  expended  during  fiscal  year  exclusive  of 

liabilities  outstanding  July  1,  1886 $2,789.81 

July  1,  m87,  outstanding  liabilities 798.32 


4,543.41 


3,588.13 


July  1,  1887,  amount  available 9r>5.28 

{Amount  (estimated)  required  for  completionof  existing  project 13, 000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  yeareuding  Jnno30,  l^•89    13, 000. 00 
Submitted  in  compliance  with  requirementfl  of  sections  2  of  river  and 
harbor  acts  of  1866  ftud  1867, 
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COMMERCIAL  STATISTICS — CAL008AHATCHIE  RIVER,  FLORIDA. 
IFornished  by  Mr.  Peter  Nelson,  Fort  Meyers,  Fla.] 

The  incoming  freight  during  the  fiscal  year  ending  June  30,  1887,  consisted  of 
lomber,  machinery,  and  general  merchandise;  estimated  value,  170,000.  The  out- 
going for  th«  same  i>eriod  consisted  of  cattle,  hogs,  honey,  sirup,  and  general  farm 
prodoce. 

The  whole  of  the  trade  is  dependent  on  the  water  carriage.  It  would  be  increased 
at  least  25  per  cent,  were  the  improvement  completed  according  to  the  exlBting  proj- 
ect. During  the  pa^it  fiscal  year  there  has  been  an  increase  of  10  per  cent,  in  the 
river  business. 

Gardening  and  truck  farming  have  decreased,  owing  to  the  irregalarities  of  the 
shipping  facilities.  The  production  of  oranges,  etc.,  is  rapidly  increasing.  A  large 
percentage  of  thc'imports  is  of  lumber. 


0  6. 

IMPROVEMENT  OF  PEASE  RIVER,  FLORIDA. 

Pease  Biver  (Talakchopoko,  Hatchee,  or  Peaseating  Greek)  rises  ia 
tbe  northeastern  part  of  township  30  south,  range  26  east,  and  flows 
northwestward  and  westward  to  tbe  middle  of  section  33,  township  29 
soath,  range  25  east,  where  it  makes  a  junction  with  Saddle  Creek,  flow- 
ing soatheastward  from  Lake  Hancock.  Thence  its  coarse  is  south- 
west to  Hickory  Bluff,  where  it  empties  into  Charlotte  Harl>or,  making 
about  15  miles  westing  and  66  miles  southing.  It  is  fed  by  numerous 
lakes  in  the  central  part  of  Polk  County.  The  principal  tributaries  in 
the  east  are  Little  Charley,  Tsala-apopka,  Josh,  and  Prairie  creeks, 
and  on  the  west  Saddle,  Whitteu,  and  Chilocohatchie  creeks.  Besides 
these  streams,  wide  <ireas  of  swamp  and  hammock  lands,  immediately 
bordering  the  river,  and  the  more  elevated  adjacent  pine  lands,  are  cov- 
ered during  the  rainy  season,  in  July  and  August,  with  shallow  pools 
of  water,  which  are  discharged  for  the  most  part  into  Pease  River. 
The  stream,  therefore,  exhibits  much  variation  in  its  stages  of  water, 
the  range  between  extremes  at  Fort  Meade  being  about  17  feet. 

For  the  last  10  miles  of  its  course,  the  river  has  the  characteristics  of 
an  estuary,  and  is,  in  fact,  the  prolongation  of  Charlotte  Harbor.  Ves- 
sels drawing  10  feet  of  water  can  enter  the  mouth.  Five  feet  can  be 
carried  to  Cleveland,  7  miles  from  the  mouth. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consists  in  rock  excavation,  removing 
snags,  and  clearing  the  banks  of  overhanging  trees,  so  as  to  enable 
boats  drawing  2  feet  of  water  to  navigate  during  about  half  the  year; 
minimum  channel  width  to  be  30  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,   1886. 

Operations  were  carried  on  by  hired  labor  under  appropriations  made 
in  1881  and  1882,  aggregating  $11, (KM).  The  work  was  done  over  a  reach 
of  04  miles,  beginning  at  the  mouth.  The  channel  was  cleared  throu;^h 
the  distance  traversed,  but  with  no  practical  results.  There  is  no  reg- 
ular navigation  in  the  upper  river,  and  the  stream  has  again  become 
choked  with  bars  and  fallen  trees* 
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It  is  estimated  that  an  aunual  expenditure  of  $2,500  would  be  re 
quired  to  keep  the  river  clear  to  the  extent  required  by  the  project, 
should  the  improvement  be  completed. 

OPERATIONS  IN  FISCAL  TEAR  ENDING  JUNE  30,    1886. 

In  the  act  approved  August  5,  1886,  Congress  appropriated  for  "  im- 
proving Manatee  and  Pease  rivers,  Florida  continuing  improvement, 
$13,000,  of  which  $5,000  may  be  expended  on  Pease  River." 

To  determine  the  proper  allotment  of  this  appropriation  a  compara- 
tive examination  of  the  two  rivers  was  made,  with  a  view — 

First.  To  the  improvements  required; 

Second.  To  the  cost  of  these  improvements;  and 

Third.  To  the  commercial  interests  involved. 

Pease  River  is  fully  described  in  the  report  of  the  Chief  of  Engineers 
mentioned  above,  and  to  this  report  attention  is  respectfully  invited. 
Owing  to  the  constantly  varying  water  surface,  the  depth  which  could 
be  held  through  the  year  is  very  limited,  and  a  large  annual  expendi- 
ture would  be  required  for  maintenance  of  the  cleared  channel.  The 
country  bordering  the  stream  is  thinly  settled.  In  1885  Manatee 
County,  in  which  the  greater  part  of  the  stream  lies,  had  a  population 
of  5,484,  with  an  area  of  2,996,000  acres,  as  reported  in  the  Florida  An- 
nual of  1886.  The  principal  towns  along  the  portion  of  the  river 
covered  by  the]>roject  are  Punta  Gorda  (Trabue),  Cleveland,  Liverpool, 
and  Fort  Meade,  situated  ^,  7, 15,  and  160  miles  from  the  mouth,  res|)ec- 
tively.  Inquiry  showed  that  with  the  exception  of  the  Charlotte  Har- 
bor steamboat  line,  which  makes  landings  at  Punta  Gorda  un<l  Cleve- 
land, and  occasional  coasting  vessels  which  ascend  as  high  as  Liver- 
pool, there  is  no  river  commerce  whatever.  As  the  Florida  Southern 
Railroad  skirts  the  river  from  Bartow  to  its  mouth,  there  was  no  ne- 
cessity for  any  river  traffic,  ^^ve  as  an  auxiliary  or  possible  competing 
line,  or  as  an  attraction  for  tourists. 

Tue  inhabitants  of  the  towns  of  Punta  Gorda,  Cleveland,  and  Liver- 
pool desire  the  deepening  of  the  stream  at  the  mouth.  Four  projects 
were  suggested  by  the  citizens  most  interested,  viz,  first,  to  deepen  the 
bar  at  the  mouth,  so  iis  to  make  a  12-foot  channel  to  the  wharves  at 
Punta  Gorda;  second,  to  make  a  9foot  channel  as  far  as  Cleveland; 
third,  to  make  an  8  foot  channel  as  far  as  Liverpool ;  and,  fourth,  to  clear 
the  river  according  to  the  existing  project  as  far  as  Fort  Meade. 

The  cost  of  these  projects,  as  well  as  could  be  ascertained  in  the  ab- 
sence of  detailed  maps,  is  $50,000,  $55,000,  $2<,000,  and  $25,000,  re- 
spectively. As  the  commercial  interests  of  the  section  are  almost 
entirely  undeveloped,  and  the  maximum  amount  available  was  too 
small  to  be  of  any  service  in  Pease  River,  and  its  deduction  from  the 
total  amount  appropriated  for  the  two  rivers  would  leave  a  sum  so 
small  as  to  prevent  effective  work  in  Manatee  River,  it  was  decided  to 
expend  $2,000  in  making  a  complete  survey  of  the  river,  from  which 
accurate  estimates  could  be  made,  and  to  allot  the  remaining  $11,000 
to  the  improvement  of  Manatee  River. 

The  notes  of  a  survey,  made  in  1881,  between  Port  Meade  and  Liver- 
pool, were  plotted,  and  on  May  25  a  party  started  the  survey  of  the 
lower  river.  The  field  work  was  completed  as  far  as  Liverpool  on  June 
15.  This  will  be  plotted.  The  survey  of  the  upper  river  will  be  com- 
pleted as  soon  as  the  cool  weather  of  the  fall  will  permit  effective  field 
work.  A  project  can  then  be  submitted.  Existing  facilities  seem  to 
be  sufficient  for  the  present  needs  of  commerce.    Many  settlers  have 
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coroe  to  this  portion  of  Florida  within  the  past  year  and  the  commerce 
is  developing. 

I  am  indebted  to  Mr.  F.  M.  Durrauce,  deputy  collector,  for  the  com- 
mercial statistics  of  Punta  Gorda.  Mr.  Darrance  does  not  inclade  in 
his  figures  the  local  trade  to  the  Galoosahatchie  Biver. 

Pease  River  is  in  the  collectioD  district  of  Koy  West,  and  Key  West  is  the  nearest 
rt  of  entry.    Nearest  light-honse  is  Sanibel  Island,  and  the  nearest  fort  is  For* 
aylor. 

Money  statement 

July  1,  1886,  amount  available $484.07 

Amount  appropriated  by  act  approved  August  5,  1886,  $13,000 
for  Manatee  and  Pease  Rivers,  of  which  there  was  allotted 

for  Pease  River 2,000  00 

$2,484.07 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1886 1.357.27 

Jnly  1,  1887y  outstanding  liabilities 143.54 

1,500.81 

July  1, 1887,  amount  available 983.26 


S 


Amount  (estimate  1)  required  for  completion  of  existing  project 25,000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,   PORT  OF  PUNTA  OORDA,  FLORIDA. 

The  exportA  consist  of  about  400  head  of  cattlo,  and  6  schooner-loads  of  fish ;  esti- 
mated value,  $10,000.  The  trade  in  this  locality  is  almost  entirely  dependent  on  the 
water  carriage,  and  would  be  doubled  should  the  existing  project  be  completed. 

The  increase  in  the  total  trade  in  the  fiscal  year  ending  June  30,  1887,  was  about 
200  per  cent. 

Within  the  last  twelve  months  the  Florida  Southern  Railroad  has  been  built  to  this 
port.    Two  large  wharves  have  been  constructed,  one  of  which  is  3,800  feet  long. 

Punta  Gorda,  being  in  the  collection  district  of  Key  West,  all  reports  are  kept  at 
Key  West,  Fla. 


O7. 

IMPROVEMENT  OP  MANATEE  RIVER,  FLORIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on 
nnder  only  one  appropriation  of  $12,000,  made  in  act  passed  August  2, 
1882. 

Manatee  Biver  rises  in  the  southern  part  of  Florida  and  flows  in  a 
westerly  direction,  emptying  into  Tampa  Bay  on  its  southern  shore. 
For  a  distance  of  12  miles  from  its  mouth  it  has  the  characteristics  of 
an  estuary.  For  10  miles  the  settlements  along  its- banks  are  almost 
continuous.  They  comprise  the  towns  of  Manatee,  Hendrix,  Ellenton, 
Palmetto,  Bradentown,  and  Palma  Sola.  Oranges  and  vegetables  are 
raised  in  large  quantities.  From  the  fine  ranges  along  the  upper  river 
bides,  wool,  and  sbeep  skins  are  exported. 

In  the  estuary  the  general  depth  of  the  river  varies  from  7  to  20  feet. 
At  the  mouth  there  is  a  long  shoal  with  a  depth  of  7  feet.  Between 
Palmetto  and  Manatee  there  is  another  bar  covered  by  from  3  to  5  feet 
of  water. 
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An  exainiDation  of  Manatee  River,  witb  a  view  to  its  improvement, 
was  made  in  I88I.  A  report  thereon,  dated  February  16, 1882,  with 
plan  of  improvement,  is  printed  as  part  of  Appendix  K  25,  Annual  Re- 
port of  the  Chief  of  Engineers  for  1882. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  has  for  its  object  to  form  a  channel,  UK) 
feet  wide  and  13  feet  deep  at  mean  low  water,  from  Tampa  Bay  to 
Shawns  and  McKeill's  points,  a  distance  of  about  4  miles.  The  availa- 
ble depth  before  improvement  was  8  feet. 

OPERATIONS  UP  TO  JUNE  30,   1886. 

Dredging  was  begun  on  this  improvement  March  26,  1883,  and  con- 
tinued until  April  14,  1883.  It  was  again  resumed  February  18,  1884, 
and  continued  until  April  25,  1884,  when  all  work  ceased.  No  further 
work  has  been  done,  owing  to  lack  of  funds. 

During  this  time  one  cut  was  made  2,150  feet  in  length,  1,750  feet  of 
which  had  a  width  of  60  feet  and  a  depth  of  12^  feet,  and  400  feet  had  a 
width  of  35  feet  with  same  depth;  21,269  cubic  yards  of  material  were 
removed. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,    1887. 

In  act  approved  August  5, 1886,  Congress  appropriated  for  ''  improv- 
ing Manatee  and  Pease  rivers,  Florida:  Continuing  improv^^ment, 
$13,000;  of  which  $3,000  may  be  expended  on  Pease  River." 

As  the  wording  of  the  appropriation  left  the  amount  to  be  expendecl 
on  Pease  River  to  the  discretion  of  the  Secretary  of  War,  an  examina- 
tion of  the  two  rivers  named  was  made  to  determine,  as  far  as  possi- 
ble— 

(1)  The  improvements  required  for  navigation. 

(2)  The  cost  of  these  improvements. 

(3)  The  commercial  interests  involved. 

After  a  careful  examination  of  the  subject  it  was  found  that  the  maxi- 
mum amount  which  could  be  expended  on  Pease  River  ($5,000)  was  too 
small  to  be  of  any  particul^^r  service,  ami  that  the  expenditure  of  this 
sum  on  Pease  River  would  leave  so  small  an  amount  ior  Manatee  River 
that  nothing  of  any  permanent  value  could  be  accomplished.  It  was, 
therefore,  decided  to  reserve  $2,000  for  a  survey  and  map  of  Pease 
River,  and  to  expend  the  remaining  $11,000  on  improving  the  Manatee 
River.* 

The  examination  of  the  river  showed  that  the  cut  at  the  mouth  made 
in  1883-'84  had  held  fairly  well ;  that  8^  feet  of  water  can  be  carried  at 
all  stages  of  the  tide  as  far  as  Palmetto,  and  that,  excepting  for  the  bar 
between  this  point  and  Manatee,  6  feet  can  be  carried  as  far  as  Rocky 
Bluff.  A  large  portion  of  the  freight  carried  on  the  river  is  for  or  froiu 
the  towns  of  Manatee,  Hendrix,  and  Ellenton,  above  this  bar.  The  en- 
tire trade  is  dependent  on  water  carriage.  The  nearest  railroad  is  at 
Tampa,  and  the  country  roads  are  simply  tracks  through  the  sand. 

When  the  project  was  adopted,  the  nearest  railroad  was  at  Cedar 
Keys,  which  was  also  the  nearest  port  of  lading  for  the  regular  Gulf 
steam  ship  lines.  It  was  accordingly  a  matter  of  great  moment  to  per- 
mit seagoing  vessels  to  enter  the  river.  Since  then  Tampa  has  become 
the  shipping  point  for  railroad  and  steam  ships,  and  the  wants  of  the 
small  towns  around  Tam[)a  Bay  are  supplied  by  light  draught  steamers 
making  regular  trips  from  that  port. 

'For  farther  details  relating  to  Pease  River,  see  the  report  for  that  stream. 
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A  dredffed  channel,  100  feet  wide  and  13  feet  deep,  from  Tampa  Bay 
to  McNeirs  Point  (Palma  Sola)  would  cost  $75,000,  the  increase  of  cost 
over  the  original  estimate  being  due  to  the  increase  of  actual  over  esti- 
mated prices.  If  small  amounts  are  appropriated  the  estimate  must  be 
increased,  since  the  cost  of  dredging  under  a  small  appropriation  is  pro- 
portionally much  greater  that  under  a  large  one,  owing  to  the  small 
competition  and  to  the  risks  attending  the  towing  of  dredges  from  the 
distant  ports  where  they  are  owned.  During  the  past  season  not  one 
bid  for  the  work  on  this  coast  was  made  by  dredging  companies  oper- 
ating on  the  Atlantic  coast.  Further  work  in  Uie  13-foot  channel  is 
not  now  recommended. 

Under  all  of  these  considerations,  commercial  and  engineering,  it  was 
determined  to  expend  the  amount  available  in  dredging  an  8-foot  chan- 
nel across  the  shoal  between  Palmetto  and  Manatee,  so  as  to  permit  the 
passage  of  the  regular  coasting  steamers  at  all  stages  of  the  tides. 

Proposals  for  continuing  the  improvement  by  dredging  according  to 
this  project  were  opened  April  11,  1887,  after  the  usual  ^vertisement 
Only  one  bid  was  received.  It  was  r^ected,  as  the  plant  which  the 
bidder  proposed  to  use  was  not  satisfactory.  As  there  was  no  pros- 
pect of  obtaining  satisfactory  bids  under  readvertisement,  authority 
was  granted  to  have  the  work  done  in  open  market  Responsible  con- 
tractors, having  the  requisite  plant,  were  unwilling  to  bid  on  the  works 
on  this  coast  under  the  small  appropriations  available,  since  there  could 
be  no  certainty  of  obtaining  the  contracts  for  all,  and  it  would  not  pay 
to  bring  the  plant  so  far  for  any  one. 

Under  the  authority  thus  granted  a  contract  was  entered  into  with 
Mr.  Rittenhonse  Moore,  of  Mobile,  Ala.,  to  do  the  work  for  50  cents  per 
cubic  yard.  This  was  approved  by  the  Chief  of  Engineers  May  31. 
Operations  under  the  contract  have  not  yet  begun. 

The  amount  available  will  be  sufficient  to  make  a  cut  from  40  to  60 
feet  wide  across  the  bar  near  Manatee.  From  the  nature  of  the  mate- 
rial of  which  the  bar  is  formed,  and  the  direction  of  the  tidal  current 
at  this  point,  a  fair  degree  of  permanence  may  be  hoi)ed  for  in  the  cut. 
It  will  be  too  narrow  for  easy  navigation  and  should  be  widened  to  90 
feet,  at  an  estimated  cost  of  $15,000. 

The  existing  charts  of  this  river  extend  only  as  far  as  Rocky  Bluff. 
They  do  not  show  the  present  condition  of  the  channels  accurately. 
To  correct  them  and  to  survey  the  river  as  far  as  the  head  of  light  draught 
Bteam-boat  navigation,  an  expenditure  not  to  exceed  $1,500  has  been 
authorized.  The  appropriation  asked  for  will  be  expended  in  accord- 
ance with  the  approved  project. 

For  the  commercial  statistics  of  the  Manatee  River  I  am  indebted  to 
Mr.  J.  W.  Harllee,  of  Manatee,  and  Mr.  W.  S.  Warner,  of  Palma  Sola. 

Manatee  is  in  the  collection  district  of  Key  West,  which  is  the  nearest  port  of  entry. 
Nearest  light-hoase,  Egmont  Key  Light.    Nearest  fort  is  Fort  Jefferson,  Fla. 

Money  statement. 

Amonnt  appropriated  by  act  approved  Angast  5,  1886, 1 13, 000 
for  Manatee  and  Pease  rivers,  of  which  there  was  allotted  to 

Manat4>e  River 111,000.00 

Jaly  1,  1887,  amonnt  expended  dnring  fiscal  year,  exclusive  of 

^     liabilities  outstanding  July  1, 1886 $589.92 

Jnly  1,  1887,  outstanding  liabilities 19.60 

609.  ri2 

Jnly  1,  1887,  amount  available 10,:^.  48 
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i  Amount  refltiraated)  required  for  oompletiou  of  existiug  projeofc $75, 000. 00 
AmoQut  that  can  be  profitably  expended  iu  fiscal  year  eudiug  Jane  :<0, 1889     15, 000. 00 
Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


Ahstract  of  proposals  far  dredging  Manatee  River^  Florida^  opened  April  II,  1887,  hg  Cttpt. 

W,  M.  Black,  Corps  of  Engineers. 


No. 

Name  of  bidder. 

• 

Price  per 
onbicyard. 

Remarkfl. 

I 

8.  M.  Kimball - 

Oenia. 
.50 

Only  bid. 

•                                                                                              • 

Bid  was  rejected  for  reasons  given  in  the  report. 


COMMERCIAL  iTATISTICS—MANATRR  RIVER,   FLORIDA. 

[Fnmiahed  by  Mr.  J.  W.  Harllee,  of  Manatee,  Fla..  aad  Mr.  W.  8.  Wanier,  of  Palma  Sola,  Fla.] 

Ineoming  freight. — ^Total  tons,  3,171,  consisting  of  lumber,  fertilizers,  and  general 
merchandise ;  valued  at  $440,000. 

Outgoing  freight.^TotAi  tons,  3,270,  consisting  of  oranges  and  other  fmits,  winter 
vegetables,  hides,  wool,  and  skins ;  valued  at  $446,000. 

The  whole  of  the  trade  is  depenaent  on  water  carriage.  It  would  be  increased  to 
at  least  double  the  present  amount  were  the  improvement  completed  according  to  the 
existing  project.  During  the  past  year  there  has  been  an  increase  of  50  per  cent,  in 
the  total  business. 

Note  (by  Mr.  J.  W.  Harllee"). — "  The  work  on  the  bulkhead  across  the  river  from 
a  point  between  Manatee  and  Braidentown,  on  the  south  side  of  the  river,  and  Pal- 
metto and  Hendrix  on  the  north  side  of  the  river,  if  completed  and  a  channel  60  feet 
wide  and  9  feet  deep,  would  increase  the  commerce  of  the  river  to  at  least  five  times 
the  present  amount  at  the  Manatee,  Hendrix,  and  Ellentou  wharves.  The  channel 
across  the  bar  at  the  mouth  of  the  river  14  or  15  feet  deep  would  increase  the  trade 
to  double  its  present  amount. '' 

Office  of  J.  W.  Harllbe, 

Manatee,  Fla.,  Julg  7,  1887. 

Dear  Sir  :  Please  find  inclosed  my  report. of  commercial  statistics  for  the  Manatee 
River  for  the  year  ending  June  30, 1887.  Also  statement  made  from  records  on  forward- 
ing and  receiving  books  from  four  of  the  seven  shipping  stations  on  the  river,  and 
from  the  best  intonnation  I  could  obtain  from  the  three  wharves  from  which  I  failed 
to  get  reports.  I  mailed  circular  letters  to  the  agents  at  all  the  seven  wharves  on  the 
river,  begging  them  to  make  up  from  their  books  those  statistics,  giving  them  reasons 
for  doing  so.  Four  of  those  agents  responded.  Three  of  them  have  not  yet  responded, 
and  I  can  not  delay  my  report  to  you  longer  waiting  their  reports.  The  three  wharves 
whose  agents  failed  to  report  are  Braidentown,  Palmetto,  and  Union  Wharf.  I  have 
made  diligent  inquiry  and  estimated  the  statistics  from  those  three  wharves  as  fairly 
as  I  can  and  think  my  report  is  about  as  nearly  correct  as  could  be  gotten  up. 

I  am  well  satisfied  that  I  have  not  overestimated  the  commerce  of  this  river,  and 
that  the  report  I  make  would  fall  short  the  full  amount  of  commerce  of  the  river  in- 
stead of  exceeding  it. 

I  trust  that  the  work  on  the  bulkhead  reaching  across  from  Manatee  to  Palmetto 
will  be  completed  at  an  early  day. 

This  is  the  work  you  had  surveyed  last,  and  would  add  very  much  more  to  the  com- 
merce of  the  river  than  any  other  work  at  present. 

You  will  see  on  my  report  the  amount  of  imports  and  exports  at  the  three  wharves 
above  this  bulkhead,  viz :  Manatee,  Hendrix,  and  EUenton.  A  channel  through  this 
bulkhead  would  be  of  very  great  benefit  to  those  three  stations,  as  above  this  bulk- 
head the  channel  is  from  15  to  *20  feet  deep  for  3  or  4  miles  up  the  river. 

Trusting  that  the  report  I  send  you  will  prove  satisfactory, 
I  am,  very  truly,  your  obedient  servant, 

J.  W.  Harlleb. 

Capt.  W.  M.  Black, 

Corps  of  Engineers, 
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Ccmmert^l  alatisHosfor  Manatee  Biver,  Florida^  for  tl^efiaoal  year  ending  June  30,  18S7, 
shovoing  distribution  of  ehipmenU  among  the  rarioue  landings. 


Landings. 


Manatee  Wharf  (aotnal  flgnrea  taken 
fiom  forwarding  and  receiving 
books) : 

Packages  imported 

Packasos  exported 

Hendrtx  Whai  f  (aotoal  figures  from 
record;  nothing  imported  to  this 
wharf): 

Packages  imported 

Packagfts  exported 

Bllentun  wharf  (report  by  Mr. 
George  T.  Patten,  agent;  actual 
flgores  from  record) : 

Packages  imported 

Packages  exported 

Palma  Sola  Wharf  (report  by  Mr.  W. 
S.  Warner,  agent;  acmal  figures 
from  record) : 

Packages  imported 

Packages  exported 

Braidentown  Wharf  (estimated  firom 
be«t  information,  agent  failing  to 
send  in  report) : 

Packages  imported 

Packages  exported 

Palmetto  Wharf  (estimated  fh>m  best 
information,  agent  failing  to  seod 
in  report) : 

Packages  imported  ...... 

Packages  exported        . 

Union  Wharf  (estimated  from  best 
information,  agent  failing  to  re- 
port): 

Packages  imported 

Packages  exported . . 


Total  footings. 


Totals  down 

Total  imports  and  exports  by 
sailing  vessels 


Express 
packages. 


277 
4,667 


683 


(*) 


Freight 
packi^es. 


yo. 

84,209 
24,784 


2,173 


7,862 


(•) 


2,220 
8,634 


11.406 
6,000 


17,243 
12,000 


8,621 
3,000 


7,800 


131, 018 


Freight  and 

express 

packages. 


yo. 

34,486 
SO,  401 


8.545 


(•) 
(•) 


2,220 
5.807 


11,406 
6,000 


17,243 
12,000 


8.621 
3.000 


138,818 


Estimated 
weight. 


Lbt. 
2,410,8ft5 
2,441,860 


445.250 


74,000 
320,000 


174,220 
580,854 


803,285 
480,000 


1.205,427 
060,000 


601.800 
240.000 


Yalnation. 


$168,750.85 
170,806.20 


31,167.50 


2,800.00 

i2,ooaoo 


12,105.40 
40,824.78 


56;  253. 25 
33,600.00 


84,370.02 
67,200.00 


42.180.96 
16,800.00 


10,736.560  I        738.865.86 


10,736,560 
2, 147, 812 


12,883,872 


738,865.86 
147, 773. 17 


886,689.03 


*  Not  given. 


0  8. 


IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

Tampa  Bay  is  a  large  indentatioa  in  the  Oulf  coast  of  Florida,  with 
an  average  width  of  from  6  to  7  miles,  and  a  length,  inclading  Hills- 
borough and  Old  Tampa  bays,  into  which  its  inner  end  is  divided,  of 
35  miles.  Across  the  bar  and  up  to  the  point  of  division,  a  distance  of 
25  miles,  the  channel  has  a  depth  of  from  20  to  38  feet. 

Old  Tampa  Bay,  the  northwestern  division,  is  about  10  miles  long, 
with  an  average  width  of  5^  miles.  Near  its  mouth  there  is  a  channel 
depth  of  over  20  feet  of  water.  A  depth  of  10  to  1 2  feet  extends  to  its 
head.  Hillsborough  Bay  has  an  average  width  of  5  miles,  with  depth 
varying  from  16  feet  at  the  mouth  to  8  feet  near  head.  Flats,  with  low- 
w&ter  depth  from  1  foot  to  6  feet,  varying  in  width  from  J  to  1  mile, 
sorroond  the  entire  body  of  water. 
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Its  principal  tributary  is  the  Manatee  River.  The  principal  town  is 
Tampa,  lying  at  the  mouth  of  the  Hillsborough  River,  at  the  head  of 
Hill8l>orough  Bay,  but  separated  from  the  deep  water  of  the  bay  by  a 
broad  flat,  through  which  runs  a  narrow  channel  formed  by  the  waters  of 
Hillsborough  River.  Through  this,  before  improvement,  vessels  draw- 
ing 8  feet  of  water  were  able  to  reach  Tampa  only  by  taking  advantage 
of  high  tides. 

Tampa  is  the  terminus  of  the  South  Florida  Railroad,  which  there 
forms  connection  with  the  steamship  lines  for  Key  West,  Havana,  and 
New  Orleans,  and  the  Florida  coast  ports.  The  South  Florida  Railroad 
gives  by  its  present  connections  a  through  line  to  the  north,  east,  and 
west  from  Sanford,  the  eastern  terminus.  Other  railroads  are  projected 
to  Tampa. 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated  August  25, 1879,  with  a  plan  of 
improvement,  is  printed  as  Appendix  J  18  to  the  Report  of  the  Chief  of 
Engineers  for  1879. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  and  widening  the 
channel  from  Tampa  to  the  bay,  a  distance  of  5|  miles,  by  dredging  and 
rock  excavation,  so  as  to  give  a  clear  depth  of  9  feet  at  mean  low  water, 
and  a  width  in  the  river  of  200  feet  and  in  the  bay  of  150  feet. 

OPERATIONS  PRIOR  TO  JUNE  30^   1886. 

Work  was  done  by  contract  under  the  following  ap]>ropriatious : 

By  act  approved  June  14,  IS^O $10,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  August  2, 1882 20,000 

Byactapproved  July  5, 1884 20,000 

Total 60,000 

The  work  consisted  entirely  of  dredging  and  rock  excavation,  and 
extended  over  a  length  of  8,215  feet,  with  a  width  varying  from  60  feet 
in  the  bar  to  150  feet  in  the  river.  This  channel  has  been  filled  some- 
what by  the  tidal  currents,  and  on  June  30,  1887,  it  had  a  depth  along 
the  center  line  of  from  8.3  to  9  feet,  with  a  width  of  about  60  feet. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

In  act  approved  August  5,  1886,  $10,000  were  appropriated  for  con- 
tinuing the  improvement.  Proposals  for  dredging  and  rock  excavation 
were  opened  February  5, 1887,  after  advertisement  in  the  usual  manner. 
Only  two  bids  were  received.  They  were  too  high  and  both  were  re- 
jected. The  work  was  readvertised,  and  new  proposals  were  opened 
April  11.  Only  one  bid  for  the  entire  work  was  received.  It  was  again 
too  high,  and  again  rejected. 

It  was  evident  that  no  competition  could  be  obtained  for  this  work 
by  advertising  in  the  usual  manner.  Dredging  operations  were  re- 
quired for  three  works  on  the  west  coast  of  Florida,  lying  near  together, 
viz :  Cedar  Keys,  Tampa,  and  Manatee  Riv^er.  Proposals  for  all  were 
asked  at  the  same  time,  but  as  under  the  Revised  Statutes  (sect  3717) 
separate  proposals  had  to  be  asked  for  each  work,  there  was  no  cer- 
tainty that  the  same  contractors  could  obtain  all  three.    Consequently 
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few  responsible  contractors  with  ^ood  plant  were  willing  to  bid  at  all, 
as  there  was  hardly  enough  money  for  anyone  of  the  works  to  warrant 
the  risk  to  be  rnn  in  towing  the  dredging  plant  the  necessary  distance 
from  where  it  was  owned. 

Authority  was  therefore  obtained  to  have  the  work  done  by  contract 
made  in  open  market.  Accordingly  a  contract  was  entered  into  with  Mr. 
Bittenhouse  Moore,  of  Mobile,  Ala.,  approved  by  the  Chief  of  Engi- 
neers May  31,  for  excavating  rock  for  $5.90  per  cubic  yard,  and  for 
dredging  soft  material  for  44  cents  per  cubic  yard.  Operations  under 
the  contract  commenced  June  29.  The  work  will  consist  of  cutting  the 
channel  to  the  full  width  of  200  feet  through  the  mud  and  rock  aJt  the 
month  of  the  river. 

It  will  probably  be  completed  before  September  1. 

Current  observations  made  in  June  show  that,  as  was  reported  in  the 
last  annual  report,  dredging  operations  in  the  bay  unassisted  by  deflect- 
ing works  will  not  be  permanent. 

The  tidal  currents  in  the  bay  are  oblique  to  the  line  of  the  channel, 
as  shown  in  the  accompanying  diagram.  In  the  annual  report  for  1886, 
the  estimate  for  completing  the  existing  project  by  dredging  was  $73,000, 
and  this  estimate  must  be  increased  for  the  increased  cost  of  small 
amounts  of  dredging  under  the  appropriations  available.  The  least 
estimate  for  the  deflecting  dike  was  $50,000.  Inasmuch  as  the  channel 
then  gained  will  have  a  very  limited  depth  and  width,  it  would  seem 
better  to  appropriate  annually  a  sum  represented  by  the  interest  on  the 
total  sum  required,  with  which  the  present  channel  could  he  kept  clear 
for  the  use  of  liglWD-draught  vessels,  and  in  addition  to  improve  the  en- 
trance to  Old  Tampa  Bay,  so  as  to  make  that  the  deep-draught  harbor 
for  the  city  of  Tampa. 

For  a  comparatively  small  sum  this  entrance  can  be  improved  to  ad- 
mit vessels  of  20  feet  draught,  and  such  vessels  lying  at  the  wharves 
near  Little  Mangrove  Point  would  be  but  little  further  from  Tampa 
than  the  present  anchorage  for  vessels  of  10  feet  draught.  The  South 
Florida  Railroad  is  even  now  running  its  tracks  to  this  point  with  the 
design  of  making  it  the  terminus  for  the  Key  West  and  Havana  Steam- 
ship line,  the  vessels  of  which  are  now  served  by  lighters  from  Tampa. 

As  is  seen  by  the  commercial  statistics,  for  which  I  am  indebted  to 
Mr.  T.  K.  Spencer,  deputy  collector  for  Tampa,  the  city  is  growing 
rapidly  in  importance  as  a  shipping  point,'and  better  facilities  for  the 
existing  commerce  are  greatly  needed 

The  amount  on  hand  and  the  appropriation  asked  for  will  be  used  in 
accordance  with  the  project. 

A  map  of  the  harbor  and  a  report  on  the  current  observations,  made 
by  Mr.  J.  W.  Sackett,  assistant  engineer,  are  inclosed. 

Tampa  Bay  is  in  the  collection  district  of  Key  West,  which  is  the  nearest  port  of 
entry.    Nearest  light-honse,  Egmont  Key  Light,    Nearest  fort  is  Fort  Jefferson,  Fla. 

Money  statement, 

Jnly  1,  1886,  amount  available 1830.46 

Amount  appropriated  by  act  approved  August  5,  1886 10,  OoO.  00 

10, 830. 46 
Jnly  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $771.6:? 

July  1,  1887,  outstanding  liabilities 426.65 

1,198.2S 

July  1,  1887,  amount  available -. 9,632.18 
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{Amoaot  (estimated)  required  for  completion  of  existing  project. $63, 000. 00 
Amoiuit  that  can  be  profitably  expended  in  fiscal  year  ending  jnoe  30, 1889    63, 000. 00 
Sabmitled  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  improving  harbor  at  Tampa  Bay,  Florida,  opened  Febrnarif  5, 

1887,  by  First  Lieut.  W.  M,  Black,  Corps  of  Engineers, 


Nameb  of  bidders. 

Price  per  cubic  yard. 

No. 

Dredging. 

Rock  exca- 
vatioD. 

Semarka. 

1 

Rittenhooae  Moore 

$.59 
.45 

$7.49 
6.1»5 

2 

S.N.  Kimball 

Lowest  bidder. 

Bids  were  rejected  for  reasons  given  in  the  report. 


Abstract  of  proposals  for  improving  harbor  at  Tampa  Bay,  Florida,  opened  April  \\,  1H87, 

by  Capt.  W,  M,  Black,  Corps  of  Engineers. 


No. 


Names  of  bidders. 


1 


John  Maffnire. 
8.  N.  Kimball. 


Price  per  cubic  yard. 


Dredging. 


$.44 


Rock  exca- 
vation. 


$5.00 
6.00 


Remarks. 


DoM  not  propose  to  do  any  dredging. 


Bids  were  rejected  for  reasons  given  in  the  report. 


rbp  rt  of  mr.  j.  w.  sackbtt,  assistant  engineer. 

United  States  Engineer  Office, 

Jacksonville,  Fla.,  June  30,  1887. 

Captain:  In  pursuance  with  the  instructions  coutained  iu  your  letter  of  June  7,  in 
regard  to  current  observations  at  Tampa,  on  Juno23aud  27, 1  obtuinod  sufficient  data 
to  construct  complete  diagrams  of  the  dirtfctions  and  velocities  of  the  cuiients  through 
both  ebb  and  fiood  tides. 

The  station  was  situated  in  the  channel  below  Spanish  Town  Point. 

Tbe  method  devised  and  pursued  was  as  follows : 

Parallel  ranges,  100  feet  apart  and  forming  an  angle  of  90  degrees  with  the  axis  of 
the  channel  at  that  point,  were  erected.  A  boat  was  fastened  to  a  stake  iu  the  chau- 
nel  on  each  range.  The  boat  on  the  upper  range,  if  on  the  ebb  tide,  the  lower,  if  on 
the  flood,  contained  an  observer  with  a  sextant.  The  float  was  started  so  ihut  it 
would  cross  the  line  near  tbe  boat.  At  the  instant  it  crossed  thesecoud  range  the 
angle  which  its  direction  made  with  tbe  range  was  measured.  The  time  was  uote«l 
at  tbe  instant  the  float  crossed  each  range.  In  this  way  the  length  of  the  path  trav- 
ersed and  the  direction  taken  by  the  float  could  easily  b«^  determined. 

A  portion  of  a  cargo  of  cocoa-nuts,  intended  for  plauting,  being  found  in  such  a  con- 
dition that  it  was  judged  that  they  would  not  germinate,  were  thrown  away.  A 
number  of  these  we're  pecured  for  floats.  It  was  found  by  experiment  that  they  would 
naturally  float  with  the  "eyes  "  down.  A  piece  of  wood  about  2  inches  long  and  three- 
eighths  of  an  inch  in  diameter  was  fastened  to  each  end  of  a  cord  of  a  length  equal  to 
half  the  depth  of  the  water.  The  cocoa-nuts  being  selected  in  pairs,  one  large  and  one 
small,  they  were  joined  by  shoving  the  sticks  at  the  ends  of  the  cord  entirely  into  tbe 
oocoa-nnts  through  the  soft  '*eye."    The  cocoa-nut  when  full  of  water  will  readily 
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ftiuk,  ao  the  large  one  filled  with  water  would  retuaiD  at  mid  depth  sastained  by  the 
empty  small  one,  which  being  with  the  '*eye''  down  would  not  admit  enough  water 
to  8ink  it  and  would  float  at  the  surface. 

The  rvsults  of  these  observations  are  shown  in  the  accompanying  diagrams.  Plate  1 
shows  the  velocity  with  respect  to  time.  Plate  2  shows  the  velocity  and  the  corre- 
sponding direction.  For  simplification  the  tides  were  divided  into  ten  stages  of  equal 
daration,  and  only  the  mean  direction  and  velocity  for  each  stage  is  shown  in  Plate  2. 

An  examination  of  Plate  2  shows  that  the  flood  tide  is  comparatively  decided  in 
direction,  beginning  at  N.  30*-^  E.  and  ending  at  N.  r>0^  E.,  with  a  mean  direction  of 
N.  37°  E.^  evidently  following  the  trend  of  the  contours  of  the  west  and  north  side  of 
the  bay,  aod  crossing  the  channel  from  west  to  cast  at  an  angle  of  26°. 

The  ebb  tide  is  divided  into  two  distinct  parts  with  entirely  different  directions. 
The  first  fonr  stages,  or  four  tenths,  flow  in  a  mean  direction  of  S.  31°  E.,  crossing  the 
channel  from  west  to  east  at  an  angle  of  43°.  At  the  fifth  stage  of  the  tide,  the  sur- 
face of  the  wat^r  being  lower  the  water  is  confined  more  to  the  channel,  the  direc- 
tion suddenly  changes  to  8.  33°  VV.  and  remains  at  a  mean  of  8. 32°  W.  during  the 
rest  of  the  tine,  not  varying  more  than  2^,  and  crossing  the  channel  from  east  to  west 
at  an  angle  of  20°.  • 

The  maximum  velocity  observed  during  the  ebb  tide  was  0.732  feet  per  second  and 
during  the  flood  tide  0.910  feet  per  secopd. 

Very  respectfully,  your  obedient  servant, 

J.  W.   8ACKKTT, 

Asmtani  Engineer. 
Capt.  W.  M.  Black, 

Corps  of  Engineere,  U.  8,  A, 


COMMERCIAL  STATISTICS  PORT  OF  TAMPA,  FLORIDA. 
[Famiibed  by  T.  K.  Spencer,  deputy  collector  of  customs.] 

Imports  by  water  in  fiscal  year  ending  June  30, 1887  :  Total  tons,  108,696,  consist- 
ing of  147  steamers,  bringing  3,200  bales  leaf  tobacco  and  1,604  pipes  claret  wine, 
?alned  at  $381,936. 

The  entire  foreign  trade  depends  on  water  carriage,  and  has  been  increased  about 
1,000  per  cent,  foreign  (and  considerable  local)  in  the  nscal  year  ending  June  :W,  1887. 

Referring  to  imports,  wonld  state  that  the  3,200  bales  of  tobacco  and  1,604  pipes 
of  wine,  valued  at  1381,936,  used  at  this  port,  would  have  paid  a  duty  at  this  port  of 
$130,216.32  if  it  had  been  imported  under  the  immeiliate  transportation  act.  There 
have  been  no  exports  from  this  port,  as  the  matter  stands  as  heretofore,  this  port  doing 
no  business  save  as  a  port  of  delivery  to  the  district  of  Key  VVttst. 


Class,  tonnage,  etc. 


Stesmers tons. . 

Ssillng  ressels do... 


Total  tonnage 

Total  passengers. 


ABBIVXD. 


Coastwise. 


2  . 
P 


89,840 
6,220 


45,060 


017 


s 
S3 


114. 857 
e.101 


120,458 


1,750 


Duties  collected : 

On  articles  of  smsll  valne  in  passengers'  baggage. 
On  articles  under  immediate  transportation 


Foreign. 


25,480 


25,480 


1,173 


0 

O  CO 


108,096 


108,696 


2,003 


Cleared— coast- 
wise. 


-IS 


89.830 
6,220 


45.050 


1,230 


$2,181.41 


136.835 
6.101 


142.936 


8,730 


$3,954.61 
8.580.62 
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O  9. 
IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

OperatioDs  for  the  improvement  of  this  river  have  been  carried  on  iu 
accorilance  with  the  project  submitted  to  the  Chief  of  Engineers  by  the 
officer  then  in  cliarge,  in  1879  and  published  as  part  of  Api^endix  R  18 
to  the  Annual  Report  of  the  Chief  of  Engineers  for  1880. 

The  project  adopted  is  to  improve  the  river  by  the  removal  of  snagR, 
overhanging  trees,  and  loose  rocks,  and  by  deepening  some  of  the  worst 
shoals  and  a  bar  at  the  mouth  of  the  river,  so  as  to  enable  lK)ats  draw- 
ing 2  feet  to  navigate  the  river  during  about  half  the  year  from  the 
month  to  Hay's  Ferry,  a  distance  of  100  miles. 

Tlie  original  depth  of  rhe  river  was  from  1  to  7^  feet,  with  a  width  of 
from  75  to  150  feet. 

In  accordance  with  the  recommendations  contained  in  the  Annual  Re- 
port for  1885,  the  improvements  have  been  extended  as  far  as  Pember- 
tou  Ferry,  6  miles  above  Hay's  Ferry. 

OPERATIONS  PRIOR  TO  JC7NB  30,  1886. 

Work  was  carried  on  by  hired  labor  under  the  following  appropria- 
tions: 

By  act  of  Codj^hs,  approved  March  3,  1881 $7, 500 

By  act  of  Congress,  approved  Jaly  5, 1884 3,000 

The  work  was  done  between  the  month  and  Hay's  Ferry,  and  a  chan- 
nel, navigable  at  all  except  the  lowest  stages  for  boats  drawing  2  feetof 
water,  was  opened  excepting  in  the  vicinity  of  Morrison's  Shoals.  Regu- 
lar steamboat  navigation  was  established  on  the  river  over  a  stretch  of 
26  miles,  from  the  railroad  at  Panasoff  kee  to  Cotton's  Grove  on  the  north 
and  IstachattA  on  the  south. 

OPERATIONS  DIJRINa  FISCAL  TEAR  ENDING  JUNE  ^,  1887. 

By  act  of  August  5,  1886,  $3,000  were  appropriated  for  continning 
the  improvement  of  the  river.  After  examination  it  was  decideti  to 
open  the  riv^er  from  Pemberton  Ferry  to  May's  Ferry,  and  as  much  fur- 
tber  as  the  funds  available  would  admit,  so  as  to  enable  shippers  to 
reach  the  Florida  Southern  Railroad  at  tbe  first-mentioned  point,  and 
secure  the  benefits  of  competition  between  the  two  roads  touching  the 
upper  river. 

It  was  decided  to  do  the  greater  portion  of  the  work  by  contract.  To 
this  end  sealed  proposals  were  opened  on  February  5,  1887,  after  doe 
advertisement. 

The  contract  was  awarded  to  Mr.  S.  C.  Barker,  of  Windsor,  Fla.,  the 
lowest  bidder,  for  $1,850.  Work  under  this  contract  was  commenced 
in  March  and  finished  May  9,  18S7.  The  work  consisted  in  removing 
snags  and  logs  from  the  river,  in  building  log  and  brush  dams  across 
bayous,  and  in  clearing  away  overhanging  trees  an<l  brush.  This  work 
opened  a  channel  for  boats  of  2  feet  draught  and  20  feet  beam  between 
Pemberton  and  Hay's  Ferry  for  all  excepting  the  lowest  stages  of  water 
in  the  river. 

The  work  thus  done  made  a  permanent  lowering  of  the  water  surface 
at  and  near  Pemberton  Ferry.    Bocks  and  other  obstacles,  before  hid 
den^  appeared.    It  was  decided  to  organize  a  party  and  with  the  re- 
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maindcr  of  the  appropriation  continae  the  work  from  Pemberton  Perry 
down.    Operations  were  began  May  26  and  continaed  until  June  12. 

All  of  the  worst  obstractions  were  removed  between  Panasoffkee 
Lake  and  Pemberton  Perry.  Excepting  at  a  wide  point  above  Hay's 
Perry  the  river  was  opened  for  navigation  throughoat  the  year.  Here 
the  navigation  is  possible  excepting  at  the  exceptionally  low  stages 
which  prevailed  when  work  ceased. 

At  many  points  in  this  reach  the  channel  is  narrow  and  tortnous  and 
more  work  can  be  done  to  advantage. 

This  work  has  been  done  under  the  local'  charge  of  Oapt.  O.  J.  Par- 
ker, of  Cedar  Keys,  Pla. 

The  Withlacoochee  River  from  Hayes's  Ferry  to  the  western  line  of  section  19,  town- 
ship 17  sonth,  range  20  east^  below  Morrison's  Shoals,  traverses  a  series  of  open  lakes* 
and  wooded  l^oons,  generally  shallow  and  of  varying  widths.  The  lakes  are  inter- 
spersed with  noatiug  masses  of  wild  lettuce,  bonnets,  and  careless  weeds,  and  with 
nnmerons  islands  covered  with  tillers  and  aqnatio  plants.  The  wooded  lagoons  are 
heavily  timbered,  and  traversed  by  one  or  more  narrow  and  crooked  channels,  which, 
however,  afford  2  to  4  feet  of  water  at  the  ordinary  low  stage,  thoagh  in  many  places 
not  more  than  30  feet  in  width.  The  current  flowing  in  the  lake  channels  is  slnggish 
while  that  in  the  lagoon  channels  generally  flows  swiftly. 

From  the  western  line  of  section  19  (above  mentioned)  to  the  month  the  river,  for 
the  most  part,  con6nes  itself  to  a  single  channel,  the  width  is  more  uniform,  the  cur- 
rent rapid,  and  the  bed  generally  covered  with  loose  rocks  at  the  places  of  shoals  and 
shallows.  The  channels  between  these  rocks  are  narrow,  crooked,  and  impassable  at 
very  low  water.  These  places  are  miscalled  shoals  in  many  cases,  since  the  depth  of 
water  between  the  rocks  is  as  great  as  is  elsewhere  obtained.  Here  the  river  can  be 
rendered  navigable  by  breaking  up  and  removing  the  soft  limestone  rocks,  which  are 
generallv  mnch  less  than  a  cubic  yard  in  size. 

Just  aoove  the  mouth  the  river  is  divided  by  Chambers'  Island  into  two  branches, 
flowing  northwest  and  southwest,  respectively.  The  north  branch  affords  qnite  as 
good  water  as  the  other,  and  has  the  better  approach  from  the  Gulf  of  Mexico.  This 
approach  is  a  narrow  channel  (from  li  to  3|  feet  deep  at  mean  low  water),  which 
crosses  a  shallow  bar,  composed  chiefly  of  oyster  beds,  and  lying  off  the  month  of  ihe 
river.     (Rep.  of  Chief  of  Engineers,  U;80,  Pt.  II,  p.  1118.) 

The  coantry  along  the  banks  consists  mainly  of  high  rolling  hammock 
land,  surrounded  by  cypress  swamps.  It  is  excellently  adapted  to  rais- 
ing fruits  and  vegetables,  and  is  fast  filling  up.  At  this  date  no  steam- 
ers navigate  the  lower  river  regularly.  One  is  nearly  completed  at  Bljae 
Springs  and  will  be  used  for  this  purpose. 

The  Silver  Springs,  Ocala  and  Gulf  liailroad  Company  are  now  ope- 
rating their  road  to  Blue  Springs,  which  is  on  the  Wekiva  River,  a  trib- 
utary of  the  lower  Withlachoochee.  Their  right  of  way  is  cleared  to 
the  river,  which  they  expect  to  cross  during  the  coming  year. 

Two  small  steamers  make  regular  trips  on  the  upper  river.  About 
3,000  tons  of  freight  were  carried  on  them  during  the  past  year,  princi- 
pally consisting  of  oranges,  early  vegetables,  and  general  merchandise. 
The  amount  is  increasing  yearly  as  transportation  facilities  increase. 
Since  work  on  the  river  began,  the  freight  charges  have  been  decreased 
from  25  to  60  per  cent.  Should  the  river  be  made  easily  navigable 
through  its  entire  length  the  annual  shipment  of  oranges  alone  would 
/soon  amount  to  100,0<X)  boxes. 

An  examination  of  the  river  shows  that  to  make  it  navigable  through- 
out the  year  from  Pemberton  Ferry  to  the  Gulf  of  Mexico,  for  boats  draw- 
ing  2  feet  of  water,  would  require  an  expenditure  of  $33,000.  This  would 
include  dredging  across  the  bar  at  the  mouth  of  the  river. 

The  increase  of  cost  over  the  original  estimate  is  due  to  the  change 
in  the  project  of  preparing  for  navigation  throughout  the  year  instead 
of  during  half  the  year,  a  change  which  the  size  and  importance  of  the 
stream  will  amply  warrant.  If  the  improvement  were  completed,  au 
annual  expenditure  of  $800  would  suffice  to  maintain  the  wor^r 
8872  BNO  87 — -79 
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All  of  the  work  can  be  done  most  economically  by  the  use  of  a  stern- 
wheel  steamer  fitted  for  snagging,  dredging,  and  pile-driving  and  owned 
and  nsecl  b3^  the  United  States  in  the  rivers  of  the  west  coast  of  Florida 
now  nnder  improvement.  The  cost  of  sach  a  boat  wonld  not  exceed 
$10,000.  The  amonnt  of  the  last  annnal  appropriation  for  these  streams 
did  not  warrant  its  purchase. 

The  balance  on  hand  will  be  used  in  the  care  of  the  public  property. 
The  appropriation  asked  for  will  be  used  in  accordance  with  the  project 

I  am  indebted  to  Capt.  S.  B.  Pyles,  of  Panasoffkee,  for  the  appended 
commercial  statistics. 

Withlaoooohee  River  is  in  the  colleotioQ  district  of  Cedar  Keys,  Fla.,  which  is  the 
neftrest port  of  entry.  Nearest  light-hoase,  Cedar  Keys  Light;  nearest  fort  is  Fort 
llMion,  Fla. 

Money  statement 

Jaly  1, 1886y  amonnt  availahle 1156.80 

Amount  appropriated  by  act  approved  Angnst  5, 1886 3,000.00 

3,156.80 
Joly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1,  1886 |2, 660.87 

Joly  1,  1887,  outstanding  liabilities • 357. 16 

3,oiaos 

July  1,  1887,  amount  available 138.77 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 400. 00 

Amonnt  that  can  bo  protitably  expended  in  fiscal  year  ending  June  30, 1889  20, 000. 00 
Submitted  in  corapliauco  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


Ah§tnct  ofpropataU  for  improving  WithlacoockeeBioer,  Florida^  opem^  Ftbruarg  5, 18t^, 

hg  First  Lieut.  JT,  M,  Black,  Corp$  of  Engimwn. 


Vo« 

Kmnes  of  bidders. 

Amoanl 

Bflmvkt. 

] 

S  C  Barker .........xxx 

11, 850.  to 
2,440.50 
5.750.  CO 

licnmtkid. 

s 

F.  W.  Bover • 

t 

Fnmk  "Wellw-  „ - - .--r...... 

C 

ontract  awarded  to  S.  C.  Barker,  with  the  approval  of  the  C 

:hief  of  £i 

igineeia. 

COMBCERC!AL  STATISTICS — UPPKR  W|THLAOOOCHKS  BIVBR,  FLORIDA. 

[Funiahed  by  Cmpt  8.  B.  Pyl««.  J 

Imported. — ^Total  tons,  1,065,  consisting  of  general  merchandise. 

Ej^wrttd, — ^Total  tons,  1.605,  consisting  of  oranges,  tomatoes,  egg  plants,  potatoes, 
cucumbers,  cabbage,  cotton,  etc. 

Value,  $87,768. 

The  total  trade  of  this  locality  is  dependont  on  water  carriage.  It  would  be  more 
than  doubled  in  one  year  were  the  improvements  completed. 

During  the  last  year  there  has  been  an  increase  of  about  50  per  cent,  in  the  total 
business.  These  statistics  are  based  on  the  actual  amounts  of  neight  oarri^  by  tho 
fteamer  8am  Pyfet  and  the  estimated  am  runts  carried  by  stenmer  Mag  Bellx 
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O  10. 

IBIPROVEMENT  OF  HARBOR  AT  CEDAR  KEYS,  FLORIDA. 

An  improvement  was  made  of  this  harbor  in  1872-1881,  as  follows: 

A  cut  200  feet  wide  and  11|  feet  deep  dowu  to  the  limestone  through  the  middle 
ground;  another  200  feet  wide  and  12  feet  deep  through  the  outer  har,  excepting  at 
a  point  80  feet  from  the  line  of  black  buoys,  where  the  limestone  is  11^  feet  under  the 
Burface,  the  remaining  120  feet  on  the  east  side  of  the  cut  being  fully  12  feet  deep. 

The  harbor  of  Cedar  Keys  lies  on  the  Gnlf  side  of  the  peninsula  of 
Florida.  It  is  the  terminus  of  the  Central  Division  Florida  Railway  and 
Navigation  Company.  For  years  this  was  the  only  line  of  railroad  be- 
tween the  Gulf  and  the  Atlantic  sonth  of  Peusacola,  in  Florida.  The 
principal  business  done  at  Cedar  Keys  is  in  lumber,  and  it  forms  a  dis- 
tributing point  to  a  large  area  to  the  north  and  south  of  it. 

An  examination  with  a  view  to  its  improvement  was  made  in  Novem- 
ber, 1883.  A  report  thereon,  together  with  a  plan  of  improvement, 
was  printed  as  Appendix  N  30  to  the  JE^eport  of  the  Chief  of  Engineers 
for  1884. 

PBOJBOT  OP  IMPROVEMENT. 

The  approved  project  as  there  described  is  as  follows:  To  obtain  a 
channel  200  feet  wide  and  with  a  least  depth  of  10^  feet  from  Cedar 
Keys  to  the  Gulf  of  Mexico.  A  depth  of  9 J  feet  formerly  existed  in  this 
channel.  The  depth  is  limited  by  the  existence  of  beds  of  rock  under 
the  entire  channel  irom  9^  to  12^  feet  below  mean  low  water,  which 
could  only  be  removed  at  greater  expense  than  the  present  and  pros- 
pective commerce  of  the  port  would  seem  to  warrant. 

On  this  project  an  appropriation  of  $5,000  was  made  by  act  approved 
July  6,  1884. 

Under  this  appropriation  a  cut  was  started  through  the  rock  near 
buoy  No.  12,  on  October  14, 1885,  and  continued  until  the  exhaustion  of 
the  appropriation.  Three  hundred  and  seventy  cubic  yards  of  sand 
and  615.3  cubic  yards  of  rock  were  removed.  To  complete  the  channel 
at  this  point  to  a  width  of  200  feet  and  the  desired  depth  would  require 
the  removal  of  7,800  yards  more,  of  which  one- fourth  is  rock.  The 
dredged  cat  at  this  point  has  remained  clear. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

In  act  approved  August  5,  1886,  $7,000  were  appropriated  for  this 
work.  The  shoaling  of  the  cut  made  through  the  middle  ground  in 
1872-1881  had  made  it  difficult  for  vessels  to  approach  the  railroad 
wharf.  The  location  of  this  cut  is  faulty,  and  current  observations  show 
that  without  the  aid  of  auxiliary  works  there  is  no  hope  of  permanency 
for  it.  Still,  with  the  small  amount  available,  nothing  could  be  done 
excepting  to  reopen  the  cut,  giving  it  a  direction  as  nearly  as  possible 
in  line  with  the  flood  currents,  through  the  main  ship-channol. 

Proposals  for  doing  this  work  were  opened  February  5,  after  due  ad- 
vertisement. Two  bids  were  received.  As  the  prices  bid  were  deemed 
excessive  both  were  rejected.  The  work  was  readvertised,  and  pro- 
posHls  were  opened  April  11.  Only  one  bid  was  received.  It  was  re- 
jected, as  the  bidder  proposed  to  use  plant  which  was  inadequate  for 
the  work. 

As  there  was  no  hope  of  obtaining  further  bids  by  readvertisemeut, 
authority  was  obtained  to  make  a  contract  for  the  work  in  open  market. 
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Accordingly  a  contract  was  made  with  Mr.  Rittenhouse  Moore,  of  Mo- 
bile, Ala.,  for  dredging  the  cut,  at  a  rate  of  45  cents  per  cubic  yard. 
This  was  approved  by  the  Chief  of  Engineers'  May  31, 1887.  The  same 
difficulty  has  been  experienced  in  this  harbor  as  in  Manatee  Biver  and 
the  harbor  of  Tampa,  in  making  satisfactory  contracts  for  the  work  un- 
der the  small  appropriation  available. 

A  revision  shows  that  the  estimate  made  in  1883,  of  the  amount  of 
dredging  required  to  complete  the  project,  is  too  small.  As  near  as  can 
be  determined  from  the  existing  maps,  43,000  cubic  yards  of  silt  and 
4,500  cubic  yards  of  rock  must  yet  be  removed  from  the  channel  through 
the  middle  ground,  near  buo^^  No.  12  and  near  buoys  Nos.  9  and  10,  at 
an  estimated  cost  of  $54,000.  To  insure  permanency  in  the  cut  through 
the  middle  ground,  a  dike  would  be  required,  which  would  cost  $15,000. 
Its  immediate  construction  is  not  recommended. 

The  amount  on  hand  and  the  appropriation  asked  for  will  bo  used  in 
accordance  with  the  project. 

Cedar  Keys  is  in  the  collection  district  of  Saint  Mark's,  of  which  Cedar  Keys  is  the 
headquarters.    Nearest  light  hoose,  Cedar  Keys  Light.    Nearest  fort  is  Fort  Marion. 

Money  statement. 

Amount  appropriated  hy  act  approved  Aufi^nst  5,  1886 |7, 000.  'H) 

July  1,  1887,  anionnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $369.59 

July  1,  1887,  outstanding  liabilities 12.60 

282.19 

July  1,  1887,  amount  available 6,717.81 

r  Amount  (estimated)  required  for  completion  of  existing  project 54, 000. 00 

J  Amountthatcau  bo  profitably  expended  in  fisoal  year  ending  June  30, 1889  15,000.00 
\  Submitted  iu  compliance  vrith  requirements  of  sections  2  of  river  and 

[     harbor  acts  of  1866  and  1867. 


Ahatract  of  proposals  for  dredging  in  harhor  at  Cedar  Keys,  F/a.,  opened  February  b^  1887, 

hjf  First  Lieut,  TV.  M,  Black,  Corps  of  Engineers, 


Ka 


1 
3 


Names  of  bidden. 


S.  N.  Kimball 

Bittenhouae  Moore 


Price  per 
cobio  yard. 


CtnU. 
474 
59 


Remarks. 


Lowest  bidder. 


Bids  were  rejected  for  reasons  given  in  the  report. 


Abstract  of  proposals  for  dredging  in  harbor  at  Cedar  Kegs,  Fla,,  opened  April  11,  1837. 

by  Capt,  W,  M,  Black,  Corps  of  Engineers, 


No. 

Name  of  bidder. 

Prieeper 
coble  yard. 

1 

S.  N.Kimball 

Cents, 
471 

3id  was  rejected  for  reaooos  stated  in  the  report. 
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COMMERCIAL  STATISTICS— PORT  OV  CEDAR  KEYS,   FLORIDA. 
[Fontished  by  Mr.  F.  £.  Hale,  Pteaident  Board  of  Trade,  Cedar  Keys,  Fla.] 


Clau,  tonnage,  eto. 


StcanierH 

Sailing  vessels... 
Total  tonnajse — 

Total  crews 

Total  paasebgers. 


▲BRIVBD. 


Coastwise. 


Foreign. 


Jane  30,  1886,  June  30, 1886, 

to  to 

June  30,  1887.  Jane  30, 1887. 


166 

1,712 

48,158 

7,&94 

1,040 


4 

1,107 

25 


CLKABBD. 


Coastwise. 


Jane  30, 1886, 

to 
Jane  30, 1887. 


Foreign. 


Jane  30,  1886, 

to 
Jane  80, 1887. 


166 

1,714 

49,680 

7,782 

1,940 


1 

306 

7 


Valae  of  importH  by  rail $366,800 

Valaeuf  exports  by  rail 323.965 

Valae  of  imports  by  water 1,111,770 

Value  of  exports  by  wator 420.600 

The  imports  and  exports  consist  of  general  merchandise,  fruit,  ye  ,'(*tal)le4,  and  Inm- 
ber. 


O  II. 


IMPROVEMENT  OF  SUWAKEE  RIVER,  FLORIDA. 

Operations  for  the  improvement  of  this  river  Lave  been  carried  on 
since  November,  1881,  under  appropriations  made  in  1880,  1881,  1882, 
1884,  and  1886,  aggregating  $23,000. 

The  Suwanee  River  rises  in  the  southern  part  of  Georgia,  near  the 
Okefinokee  Swamp,  and  flowing  in  a  general  southerly  direction, 
empties  into  the  Gulf  of  Mexico  a  few  miles  north  of  Cedar  Keys.  The 
portion  examined  with  a  view  to  its  improvement  extends  from  Ella- 
ville  to  its  month.  The  country  adjacent  is  well  wooded, and  the  chief 
trade  is  in  pine,  cypress,  and  cedar  timber,  cotton,  sirup,  the  minor 
farm  products,  and  naval  stores. 

An  examination  of  this  river  with  a  view  to  its  improvement  was 
made  in  1879.  A  report  thereon,  dated  August  26, 1879,  with  a  plan 
of  improvement,  is  printed  as  Appendix  J 16,  Report  of  the  Chief  of  En- 
gineers for  1 879. 

PROJECT  OP  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the 
passes  by  dredging,  the  removal  of  snags  and  overhanging  trees  along 
the  river,  and  deepening  and  improving  the  channel  at  various  places 
by  the  removal  of  rocks,  snags,  and  construction  of  dams,  so  as  to 
strengthen,  widen,  and  deepen  the  channel.  The  depth  to  be  obtained 
is  5  feet  through  the  bars  at  the  passes  for  a  width  of  150  feet,  and  up 
the  river  as  far  as  Roland's  Bluffl  a  distance  of  74  miles.  From  there 
up  to  Ellaville,  a  distance  of  50  miles,  the  depth  is  to  be  4  feet  and 
the  width  60  feet. 


1254     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

OPERATIONS  PRIOR  TO  JUNE  30,  1886. 

Work  was  done  by  contract  under  the  following  appropriations : 

By  act  approved  June  14, 1880 95>000 

By  act  approved  March  3,  1881 3,000 

By  act  paaaed  AujcuBt  2,  1882 6,000 

By  act  approved  Jnly  5, 1884 5,000 

Total , »18,000 

It  consisted  entirely  of  dredging  operations  across  the  Sowanee  Basin 
at  the  east  pass.  On  this  line  the  distance  from  deep  water  of  the  Golf 
to  deep  water  in  the  river  is  15.600  feet.  A  cut  5,835  feet  long,  60  feet 
wide,  and  5  feet  deep  at  mean  low  water  was  made,  leaving  a  length  of 
9,765  feet  to  be  dredged,  through  water  having  an  average  depth  of  3^ 
teet. 

OPERATIONS  DXJRINO  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

By  act  approved  August  5, 1886,  $5,000  were  appropriated  for  contin- 
uing this  improvement.  An  examination  was  made  of  the  river  in  the 
neighborhood  of  New  Branford  (Roland's  Bluff)  and  of  the  Snwanee 
Basin  at  the  east  pass.  The  cut  in  the  basin  was  found  to  have  held 
its  depth  very  w^U  excepting  at  its  outer  end,  where  some  shoaling  was 
observed. 

An  examination  of  the  commercial  interests  showed  that  excepting 
cedar  timber  the  movement  of  freight  was  almost  entirely  between  the 
railroad  at  New  Branford  and  the  various  towns  on  the  river.  Quite  a 
large  amount  of  cedar  timber  is  consumed  by  the  pencil  factories  whose 
agencies  are  at  Cedar  Keys,  and  a  large  part  of  the  supply  is  obtained 
in  the  Suwanee  Eiver  and  its  vicinity.  This  is  practically  the  only  ex- 
port which  passes  out  of  the  mouth  of  the  river.  The  cedar  is  in  rafts 
towed  by  light-draught  steamers,  which  remain  as  far  as  possible  within 
the  shelter  of  the  keys  along  the  coast.  In  going  to  Cedar  Keys  the 
usual  route  is  through  the  Suwanee  Basin  to  an  entrance  in  the  south 
called  Derrick  Island  Gap.  This  route  is  the  more  direct  and  is  shd- 
tered  and  safe.  The  gap  or  pass  is  badly  obstructed  with  oyster  bars, 
and  a  request  was  made  that  a  portion  of  the  funds  appropriated  for  the 
improvement  of  the  Suwanee  Kirer  be  expended  here.  This  was  not 
considered  possible  under  the  wording  of  the  appropriation. 

Boats  using  this  route  to  Cedar  Keys  do  not  need  any  extension  of 
the  present  dredged  channel  at  the  east  pass.  The  upper  river  was 
found  to  be  badly  obstructed  by  rocks  and  logs.  Navigation  above 
Kew  Branford  was  only  possible  during  the  highest  stages  of  the  river. 
As  the  railroads  touch  the  river  only  at  New  Branford  and  Ellaville,tbe 
development  of  the  intermediate  country  has  been  greatly  retarded  by 
the  lack  of  means  of  communication.  The  roads  are  bad  and  the  bulky 
l)rodncts  of  the  country,  cotton,  com,  and  naval  stores,  could  not  be  mar- 
keted to  advantage.  The  land  is  excellent  in  quality  and  the  region  is 
healthy. 

Under  these  considerations  it  was  deemed  best  to  expend  the  appro- 
priation in  clearing  the  river  above  New  Branford  by  hired  labor.  The 
snag-boat  was  repaired  and  towed  to  New  Branford  with  a  party  under 
the  charge  of  Capt.  O.  J.  Parker,  of  Cedar  Keys.  The  party  arrived 
at  Doable  Island  Shoals,  10.64  miles  above  New  Branford,  on  February 
15,  and  immediately  commenced  operations.  These  were  carried  on 
between  New  Branford  and  Luraville,  a  distance  of  20.61  mUes.    For- 
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ty-five  overhanging  trees  were  cut  and  32  trimmed  on  the  banks  ]  32 
snags,  24  logs,  and  370.5  cabic  yards  of  rock  were  removed  from  the 
channel.  The  trees  were  generally  live-oaks  and  water  oaks.  The 
rock  was  a  compact  hard  limestone  containing  layers  and  nodales  of 
flint.  It  was  in  bowlders  and  ledges,  an<l  had  to  be  blasted  from  crev- 
ices and  from  the  surface,  as  the  flint  layers  made  drilling  generally 
impracticable.  The  explosive  osed  was  rack-arock,  fired  by  electric 
fuses  and  a  No.  3  Band  magneto  machine.  When  fired  in  cases  of  tin 
or  glass  the  work  of  the  explosive  was  satisfactory. 

At  the  end  of  March  the  high  stage  of  water  made  further  work  dis- 
advantageous and  operations  were  suspended  until  the  river  should  fidL 

BBSULT8. 

The  work  done  cleared  the  channel  for  4-foot  navigation  at  all  stages 
of  the  water  for  a  distance  of  10  miles  below  Luraville,  as  far  as  Strip 
Jacket  Shoals.  There  and  below  enough  rock  was  removed  from  the 
river  to  permit  the  passage  of  steamers  drawing  4  feet  of  water  at  all 
excepting  the  lowest  stages,  or  of  boats  drawing  2  feet  of  water  and 
with  the  ordinary  beam,  throughout  the  year.  As  a  result  of  these  op- 
erations a  stock  company  was  formed  for  building  a  light-draught 
steamer  for  regular  traffic  in  the  river,  and  a  greatly  increi^ed  acreage 
was  planted  with  cotton. 

PUTTTBE  OPERATIONS. 

An  examination  of  the  entire  river  shows  that  $15,000  will  be  re- 
quired to  complete  the  existing  project,  excluding  the  extension  of  the 
channel  across  the  bars  at  the  passes,  which  would  cost  $35,000  in  ad- 
dition ;  the  increase  in  this  estimate  arising  from  the  excess  of  the  act- 
ual over  the  estimated  cost  of  dredging.  This  extension  is  not  recom- 
mended. Should  it  be  decided  to  improve  further  one  of  the  entrances 
into  the  river,  that  through  Derrick  Island  Gap  is  the  one  which 
would  be  most  useful  to  commerce  under  its  present  conditions.  The 
oyster  bars  which  obstruct  this  pass  are  rapidly  growing  and  will  soon 
completely  close  it.  Five  thousand  dollars  would  be  required  to  clear 
this  entrance.  After  the  improvement  has  been  completed  the  river 
can  be  kept  clear  by  an  annual  expenditure  of  $800. 

Work  in  this  river  could  have  been  done  much  more  economically 
and  expeditiously  had  the  United  States  had  a  suitable  steam  snag- 
boat  on  the  west  coast  of  Florida.  The  boat  on  hand  is  old,  has  no' 
steam  iK)wer,  and  is  of  little  value  excepting  a«  a  quarter-boat.  The 
five  rivers  on  this  coast  on  which  work  is  being  carried  on,  the  Suwa- 
nee,  Withlacoochee,  Manatee,  Pease,  and  Caloosahatchee,  have  an  ag- 
gregate length  under  improvement  of  375  miles.  All  of  the  work  in 
them  excepting  the  heavier  dredging  operations  near  the  mouths  of  the 
Manatee,  Pease,  and  Caloosahatchee  rivers  could  easily  be  done  with 
one  boat  at  a  minimum  expense  to  the  United  States.  The  cost  of  a 
suitable  stern-wheel  boat,  equipped  as  a  snag-boat,  with  dredging  and 
pile  driving  machinery,  would  be  about  $10,000.  On  account  of  the 
limited  amounts  available  for  these  rivers  during  the  past  year  it  has 
been  necessary  to  use  the  plant  on  hand  at  a  greatly  increased  cost  to 
the  United  States. 

One  source  of  obstruction  to  this  river  results  from  the  carelessness 
of  the  lumbermen.  Logs  are  cut  into  the  river  and  floated  to  the  mills 
without  rafting  them.  Large  numbers  of  these  logs  stick  in  the  shoals . 
and  form  dangerous  obstructions.  The  stream  is  also  injured  by  saw- 
dust, slabs,  and  edging  dumped  into  the  river  from  the  mills  or  placed 
where  they  are  floated  into  it  by  high  water.    Tbere  BM\fiA\/c^\^Ti^ 
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adequate  ineaos  of  protection  afforded  the  United  States  against  this 
misuse  of  the  river. 

The  completed  improvement  of  the  Suwanee  Biver  above  New  Bran- 
ford  would  be  immediately  followed  by  a  great  development  of  the 
country.  During  the  past  season  ^00  bales  of  long-staple  ^tton  passed 
through  Luraville  aloce.  The  opening  of  the  river  to  Ellaville  and 
til  rough  Derrick  Island  Gap  to  Cedar  Keys  would  give  access  to  another 
railroad  and  to  the  Gulf  commerce,  lowering  the  rates  of  freight  and 
increasing  the  production  of  the  staples,  corn,  cotton,  and  naval  stores, 
fruits,  and  vegetables.  For  the  actual  amount  of  commerce  in  the  river 
I  would  invite  attention  to  the  appended  letter  from  Messrs.  Mcintosh  & 
Ivey,  of  New  Branford,  to  whom,  as  the  most  prominent  residents  and 
merchants  of  the  region,  application  was  made  for  the  information. 

The  amount  on  hand  will  be  expended  in  continuing  the  work  in  the 
upper  river  in  accordance  with  the  specifications.  The  appropriation 
asked  for  wou^  be  expended  in  accordance  with  the  approved  project 

Sawaaee  River  is  in  the  ooUection  diBtrict  of  Cedar  Keys,  Fla.,  and  Cedar  Keys  is 
the  nearest  port  of  entry.  Nearest  light-honse  is  Cedar  Keys  light.  Nearest  fort  is 
tort  Marion,  Fla. 

Money  statement. 

Jnly  1, 1686,  amount  available $00.00 

Amount  appropriated  by  act  approved  Angnst 5, 1886 5,000.00 

5,060.00 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 |2,694.07 

July  1,  1887,  outstanding  liabilities 356.05 

3,050.12 

July  1,  1887,  amount  available 2,009.88 

(Amount  (estimated)  re<juired  for  completion  of  existing  project 32, 158. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  yearending  June30, 1889    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS — SUWANEE  RIVER,  FLORIDA. 
[Fumlabed  by  MeMn.  Mcintosh  A,  Ivey  BitM.,  New  Branford,  FU.] 

Inoomitig freight. — ^Total  tons,  15,576,  consisting  of  ^neral  merchandise,  lumber, 
timber  rafts,  crude  naval  stores,  fertilizers,  brick,  machinery,  etc.,  valued  at  $244,000. 

Outgoing  freight. — ^Total  tons,  600.  consisting  of  general  merchandise,  lumber,  cotton, 
manufactures,  naval  stores,  live  stock,  and  country  produce,  valued  at  $275,000. 

Three-fourths  of  the  total  trade  is  dependent  on  w4fttAr  carriage.  It  would  be  in- 
creased 50  per  cent,  were  the  improvement  completed.  During  the  past  year  there  has 
been  an  increase  of  60  per  cent,  in  the  total  business. 

The  tonnage  was  taken  from  actual  weights  on  railroad  books. 


O  12. 

REMOVAL  OP  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING   OR  ENDAN- 
GERING NAVIGATION. 

Removal  of  the  ivreck  of  the  steamer  Dictator. — This  was  a  wooden 
side-wheel  steamer,  of  512  tons,  bailt  at  Brooklyn,  N.  Y.,  1863.  It  was 
bnrned  to  the  water's  edge  in  the  harbor  of  Tampa,  December  26, 1883, 
and  the  hall  and  machinery  lay  near  Spanish  Town  Point,  in  the  edge 
of  the  main  ship-channel. 
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It  haviDg  been  reported  as  an  obstruction  to  Davigation,  the  honor- 
able Secretary  of  War  directed  that  the  proper  steps  should  be  taken 
for  its  removal.  Due  notice  to  the  owners,  in  accordance  with  law,  was 
published  in  February,  1885. 

On  November  12,  1886,  proposals  for  the  removal  of  the  wreck  were 
opened.  Messrs.  William  H.  Brown  and  Cteorge  Theodore,  of  New 
Orleans,  La.,  were  the  lowest  bidders,  and  the  contract  was  awarded  to 
them  for  $2,500. 

The  agreement  states — 

Work  of  removal  is  to  be  commenced  on  or  before  December  11,  1686,  and  is  to  be 
completed  on  or  before  February  1, 1886. 

After  numerous  delays,  operations  under  the  contract  began  January 
13, 1886.  Work  progressed  very  slowly,  and  there  were  numerous  dis- 
agreements between  the  contractors.  On  February  25  the  contractors 
finally  disagreed,  and  one  of  them  abandoned  the  work. 

On  April  8,  1886,  authority  was  given  by  the  Chief  of  Engineers, 
United  States  Army,  to  annul  the  contract,  the  time  for  its  completion 
having  expired. 

The  work  was  readvertised  and  proposals  opened  June  17.  Messrs. 
Charles  H.  Schenck  and  Nicholas  Theodore,  the  lowest  bidders,  were 
awarded  the  contract  for  $2,500.  This  contract  was  approved  July  22, 
1886.  Operations  under  it  were  begun  on  August  9  and  continued  nn- 
til  all  of  the  wreckage  had  been  removed. 

After  due  advertisement  the  wreckage  was  sold  to  the  highest  bidder 
at  public  auction  on  November  11  for  $160,  and  the  amount  duly  de- 
posited in  the  United  States  Treasury. 


O  13. 

preliminary  examination  of  tampa  bay,  florida,  including 
hillsborough  river  up  to  the  city  of  tampa. 

United  States  Engineer  Office, 

Jacksonville,  Fla,,  January  6,  1887. 

Sir  :  In  obedience  to  Department  letter  of  September  27, 1886, 1  have 
the  honor  to  inclose  herewith  reports  on  preliminary  examinations  at 
the  following  places,  viz : 


BESURVEY  OF  TAMPA  BAY,  INCLUDING  HILLSBOROUGH  RIVER  UP  TO 

CITY  OF  TAMPA. 


An  examination  of  this  harbor  showed  that  the  existing  Coast  Sur- 
vey charts  are  sufQciently  accurate  for  all  needed  purposes.  In  a  per- 
sonal interview  with  the  members  of  the  Board  of  Trade  of  the  City  of 
Tampa,  it  was  stated  that  what  was  desired  was  a  plan  of  improvement 
which  would  give  reasonable  promise  of  permanency  and  would  afford 
a  channel  from  14  to  16  feet  at  mean  low  water. 

Plans  were  submitted  to  the  Chief  of  Engineers  in  the  Annual  Re- 
port on  this  improvement,  dated  June  30, 1886,  which  it  is  believed  will 
give  a  permanent  9  foot  channel.  Once  this  has  been  obtained  it  will 
be  easy  to  enlarge  it  to  a  greater  depth  if  it  then  be  thought  desirable. 
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So  far  the  appropriations  have  uevcr  beeu  sufficient  to  obtaio  the  9foot 
channel  called  for  by  the  approved  project. 

Owing  to  the  greatly  iucreaBed  cost  of  a  deeper  channel  I  believe  that 
the  interests  of  commerce  do  not  now  demand  more  than  a  permanent 
channel  of  the  dimensions  called  for  by  the  existing  project. 
Respectfully  submitted. 

W.  M.  Black, 
First  Lieutenant  of  Engineers. 

The  Ohibp  OF  Engineers,  U.  S.  A. 


O  14. 

preliminary  examination  of  charlotte  harbor,  including  san 

carlos  bay,  florida. 

United  States  Engineer  Office, 

JdcJcsonvillej  Fla,^  January  5,  1887. 

Sir:  In  obedience  to  Department  letter  of  September  27, 1886, 1  have 
the  honor  to  inclose  herewith  reports  on  preliminary  examinations  at 
the  following  places,  viz: 


CHARLOTTE  HARBOR,  INCLUDING  SAN  CARLOS  BAT. 


Examinations  were  made  of  Charlotte  HarbDr  in  1879  by  Mr.  J.  L. 
Meigs,  assistant  engineer^  under  the  direction  of  Maj.  A.  N.  Damrill, 
Corps  of  Engineers,  and  m  1884  by  Capt.  William  T.  Rossell,  Corps  of 
Engineers,  as  published  in  the  Annual  Reports  of  the  Chief  of  Engineers 
for  1880  and  1885,  in  Appendix  K  17  and  Appendix  O  20,  respectively. 

Charlotte  Harbor  and  San  Carlos  Bay  afford  the  most  southerly 
good  harbor  on  the  west  coast  of  Florida.  Land  in  the  vicinity  is  fast 
being  settled  and  the  importance  of  the  bay  is  increasing  daily.  As 
yet  there  is  but  little  commerce,  very  little  produce  being  raised,  and 
the  principal  Imports  being  building  materials.  It  has  not  been  possi- 
ble to  obtain  exact  figures.  A  small  steamer  makes  three  trips  per 
week  between  the  railroad  atCleaveland,  Punta  Kassa,  and  Fort  Myers, 
on  the  Caloosahatchie  River,  touching  at  intermediate  points,  and  amply 
satisfies  existing  needs. 

On  Charlotte  Harbor  the  Florida  Southern  Kailroad  has  founded  the 
town  of  Punta  Gorda,  its  present  terminus.  *' Saint  James  City'*  has 
been  laid  out  on  Pine  Island,  in  San  Carlos  Bay,  and  is  attracting  se^ 
tiers. 

At  present  11  feet  can  be  carried  at  low  water  through  Charlotte 
Harbor  into  the  mouth  of  Pease  River  opposite  the  wharves  at  Punta 
Oorda,  and  11  feet  through  San  Carlos  Bay  to  the  wharf  at  Pine  Island. 
The  average  rise  of  the  tide  is  1.14  feet  in  Charlotte  Harbor  and  1.34 
feet  in  San  Carlos  Bay.  The  average  draught  of  steam  and  sailing 
vessels  in  the  Gulf  trade  is  less  than  10  feet.  When  the  country  be- 
comes more  settled  the  interests  of  commerce  will  probably  demand 
that  a  deep  channel  be  prpvided  for  one  of  the  ports  of  this  harbor— 
Punta  Gorda,  Saint  James  City,  or  Punta  Rassa. 
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It  is  my  opiuion  that  the  existiug  facilities  are  safficieut  to  satisfy  all 
legitimate  demands  of  the  present  commerce. 

I  do  not  regard  these  harbors  as  now  worthy  of  improvement  by  the 
United  States. 
Respectfully  submitted. 

W.  M.  Black, 
First  Lieutenant  of  Engineers, 

The  Ghebf  of  Engineers,  U.  S.  A. 


O  15. 

PRELIMINART  EXAMINATION  OF  CLEAR  WATER  HARBOR,  INCLUDING  AN- 
CLOTE    AND  SAINT  JOSEPH'S    BAYS   AND   THE  NARROWS  INTO   BOCA 
CIEGA  BAY.  FLORIDA- 
UNITED  States  Engineer  Office, 
Jacksonville^  Fla.,  January  5, 1887. 

Sir  :  In  obedience  to  Department  letter  of  September  27, 1886, 1 
have  the  honor  to  inclose  herewith  reports  on  preliminary  examinations 
at  the  following  places,  viz  : 


CLEAR  WATER   HARBOR,   INCLUDING  ANCLOTE   AND  SAINT   JOSEPH'S 
BAYS  AND  THE  NARROWS  INTO  BOCA  CIEGA  BAY. 


Ad  examination  and  survey  of  Clear  Water  Harbor,  including  Anclote 
and  Saint  Joseph's  Bays  was  made  in  January,  1885,  under  the  direc- 
tion of  Gapt.  R.  L.  Hoxie,  Corps  of  Engineers,  as  reported  in  Appendix 
p.  15,  Annual  Report  of  the  Chief  of  Engineers,  United  States  Army, 
1885.  For  a  detailed  description  of  this  harbor  I  would  respectfully 
invite  attention  to  that  report. 

A  narrow  rocky  channel,  *^  The  Narrows.^connects  Clear  Water  Har- 
bor with  Boca  Ciega  Bay.  This  is  very  shallow  and  contains  only  from 
1  to  3  feet  of  water.  Boca  Ciega  Bay  in  its  physical  characteristics 
resembles  Clear  Water  Harbor.  It  is  generally  shallow,  varying  in  depth 
from  one-half  to  5  feet,  with  a  few  doeper  holes.  At  its  south  end  a 
channel  runs  from  deep  water  of  the  Gulf  to  Point  Pinellas,  obstructed 
at  its  outer  end  by  a  bar  having  only  CJ  feet  on  its  crest.  Along  the 
Narrows  and  bay  are  the  following  settlements :  Anona,  John's  Pass, 
Bonifacia,  and  Pinellas,  containing  in  all  about  200  inhabitants.  These 
towns,  with  Tarpon  Springs,  Anclote,  Yellow  Bluff,  Dunedin,  and 
Clear  Water  Harbor  on  Anclote  and  Saint  Joseph's  bays  and  Clear 
Water  Harbor,  have  a  total  population  of  about  2,000. 

The  steamer  Oovemor  Safford  makes  semi-weekly  trips  each  way  be- 
tween Cedar  Keys  and  Tampa.  At  Anclote  she  is  met  by  the  steamer 
Mary  Disson,  which  receives  at  that  place  the  passengers  and  freight 
for  all  towns  north  of  the  Narrows.  The  other  places  are  served  by 
sailing  vessels  meeting  the  Safford  or  going  direct  to  Tampa  or  Cedar 
Keys.  Dnring  the  past  year  the  Mary  Distson  carried  about  700  tons  of 
freight  and  about  300  passengers. 

The  town  of  Tarpon  Springs  is  growing  rapidly,  and  is  becoming  a 
popular  winter  resort.  The  bayou  (Anclote  River,  not  included  in  bill) 
which  connects  it  with  Anclote  Bay  is  baflly  obstructed  by  narrow 
oyster-bars.    With  this  exception  the  settlements  above  u^m^^Yi^N^ 
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all  the  coinincrciul  facilities  reqiiii*e<1  by  their  present  needs.     (  do  not 
deem  these  bays  worthy  of  improvement  at  present. 
I  have  been  unable  to  obtain  any  exaet  commercial  statistics. 
Eespectfully  submitted, 

W.  M.  Black, 
First  Lieut,  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


O  i6. 

preliminary  examination  of  WAKULLA  RIVER,  FLORIDA,  FROM  ITS 

mouth  to  wakulla  springs. 

United  States  Engineer  Office, 

Ja4^ksanville^  Fla.^  January  5, 1887. 

Sir  :  In  obedience  to  Department  letter  of  September  27, 1886, 1  have 
the  honor  to  inclose  lierewith  reports  on  preliminary  examinations  at 
the  following  places,  viz  : 


WAKULLA  RIVER,  FROM  MOUTH  TO  WAKULLA  SPRINGS. 
•  •••••• 

The  Waknlla  Elver  has  its  source  in  the  Wakulla  Spring  in  Wakulla 
County,  Fla.,  and  flows  southeast  into  the  Saint  Mark's  Biver  at 
Saint  Mark's,  Fla.  Its  length  is  about  12  miles.  Its  width  varies  from 
50  to  200  feet,  and  the  depth  from  12  feet  to  1  foot.  The  water  is  clear. 
Excepting  where  the  cross-section  is  contracted  the  flow  is  sluggish. 
The  bottom  is  usually  sand  overlying  rock.  In  the  deeper  places  the 
rock  is  exposed.  For  2  miles  from  its  source  the  stream  is  so  broad  as 
to  become  almost  a  marsh  at  low  water,  w4th  a  soft,  muddy  bottom, 
badly  obstructed  by  grass,  lily  pads,  and  weeds.  Through  this  broad  bed 
there  arevarious  channels  in  the  soft  mud,  having  a  depth  of  from  one-half 
to  two  feet.  The  banks  are  well  wooded  and  generally  low  and  swampy, 
for  much  of  the  distance  being  submerged  at  high  water.  The  influence 
of  the  tide  is  felt  for  almost  the  entire  length  of  the  river.  The  river 
is  crossed  by  two  wooden  trestle  bridges,  one  4  and  one  8  miles  from  its 
mouth.  The  floor- beams  of  these  bridges  are  about  G  feet  above  the  low- 
water  surface.  At  one  time  the  country  in  the  vicinity  was  all  under 
cultivation.  Tar  and  turpentine  were  manufactured  and  carried  down 
in  flats  to  Saint  Mark's.  Now  the  iK)pulation  is  very  sparse  and  but  few 
products  are  raised. 

It  is  desired  by  some  of  the  property  owners  in  that  vicinity  to  have 
the  stream  deepened  to  permit  navigation  for  boats  drawing  6  feet  of 
water.  The  objects  are  to  permit  the  inhabitants  of  the  country  west 
of  the  Wakulla  to  obtain  and  ship  their  goods  via  the  railroad  at  Saint 
Mark's  and  the  river  (thus  saving  15  miles  of  hauling  over  bad  roads), 
and  to  make  an  easier  route  for  tourists  to  Wakulla  Springs,  with  the 
hope  of  building  up  a  resort  there.  A  river  boat  drawing  not  more  than 
2  feet  of  water  would  fill  all  present  needs  and  could  be  now  run  on  the 
river  if  the  bridges  were  suitably  arranged  and  a  small  sum  expended 
in  clearing  out  the  grass  and  a  few  snags  from  one  channel  in  the  upper 
river. 

There  is  no  couiTnorce  on  the  river  at  present,  and  I  was  unable  to 
find  any  genenil  demand  for  its  improvement. 
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lu  my  opiuiou  the  facilities  are  safficient  for  the  present  commercial 
oecessities,  and  the  river  is  not  now  worthy  of  improvement  by  the  Gen- 
eral Government. 

Re8i>ectfnlly  submitted, 

W.  M.  Black, 
First  Ideut.  of  Engineers. 
The  Chief  of  Engineers,  XT.  8.  A. 


O  17. 

preliminary  examination  of  the  channel  from  haul-over,  on 

INDIAN  river,  to  GILBERTS  BAR,  FLORIDA. 

United  States  Engineer  Office, 

Jacksonville^  Fla.,  January  6,  1887. 

Sir  :  In  obedience  to  Department  letter  of  September  27, 188G,  I  have 
the  honor  to  inclose  herewith  reports  on  preliminary  examinations  at 
the  following  places,  viz : 


survey  of  the  channel  from  haul-over,  on  INDIAN  RIVER,  TO 

gilbert's  bar. 

A  careful  examination  of  this  river  was  made  between  the  limits 
named.  It  was  found  that  the  charts  of  the  U.  8.  Coast  and  Geodetic 
Survey,  numbers  463,  404,  464  c,  d,  e,  f,  g,  h,  and  162,  covering  the  en- 
tire distance,  are  siccurate  and  sufficiently  detailed  for  all  general  pur- 
poses. No  fault  is  found  with  them  by  the  pilots  navigating  the  river. 
I  do  not,  therefore,  consider  a  resurvey  necessary. 

From  interviews  with  some  of  the  leading  inhabitants  of  the  district 
I  found  that  what  is  desired  is  the  improvement  of  the  lower  river 
by  removing  oyster-bars  and  straightening  the  channel. 

Over  6  feet  of  water  exists  in  the  channel  from  opposite  the  "Haul- 
over '^  to  a  point  6  miles  above  the  mouth  of  the  San  Sebastian  Creek, 
a  distance  of  55  miles.  From  there  to  the  Indian  River  Inlet  the  aver- 
age channel  depth  is  5  feet,  with  numerous  bars  having  a  least  depth 
of  from  3|  to  4  feet.  From  Indian  River  Inlet  to  a  point  2|  miles  north 
of  Gilbert  Bar  there  is  again  an  average  depth  of  more  than  6  feet. 

The  steamer  Indian  River^  drawing  from  2  to  3  feet  of  water,  makes 
three  trips  per  week  over  the  lower  river  between  Eden  and  the  rail- 
road at  Titusville.  She  has  no  difficulty  in  carrying  all  of  the  frei^it 
oflfered.  Owing  to  the  very  crooked  channel  near  "  the  Narrows,"  she 
does  not  run  at  night  through  this  part  of  the  river.  By  the  aid  of 
range  stakes  and  a  powerful  head-light  this  delay  could  bo  avoided. 
The  country  is  fast  filling  up,  aud  the  shipments  of  fruits  and  vegeta- 
bles are  increasing  so  rapidly  that  in  the  near  future  the  needs  of  com- 
merce may  be  sufficient  to  warrant  the  straightening  of  the  channel. 
I  do  not  regard  this  river  as  being  worthy  of  improvement  now. 

I  have  been  unable  to  obtain  even  an  approximate  estimate  of  the 
commerce. 

Respectfully  submitted, 

W.  M.  Black, 
First  Lieut  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


APPENDIX  P. 


tHPSOVEMENT   OF    CERTAIN    RIVERS     IN   THE    STATES    OF    1?T,0RIDA, 

GEORQIA,  AND  ALABAMA. 


REPORT  OF  CAPTAIN  B,  L.  HOXIE,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPBOYBMENTS. 


1.  Apalacbicola  Rivor,  Florida. 

2.  Apalacbicola  Bay,  Florida. 

3.  La  Grange  Bayou,  Florida. 

4.  Peosacola  Harbor,  Florida. 

5.  Cboctawhatchee  River,  Florida    and 

Alabama. 

6.  Escambia  and  Conecah  Rivers,  Florida 

Alabama. 

7.  Oconee  River,  Georgia. 

8.  Ocmnlgee  River,  Georgia. 


9.  Oostenaala  and  Cooeawattoe  Rivers, 
Georgia. 

10.  Flint  River,  Georgia. 

11.  Coosa  River,  Georgia  and  Alabama. 

12.  Chattahoochee    River,    Georgia  and 

Alabama. 

13.  Tallapoosa  River,  Alabama. 

14.  Cahawba  River,  Alabama. 

15.  Alabama  River,  Alabama. 


EXAMINATION. 
16.  Flint  River,  Georgia,  from  Montezuma  to  Old  Agency. 


United  States  Engineer  Office, 

Montgomery^  Ah.j  August  16,  1887. 

General  :  I  have  the  houor  to  transmit  herewith  annual  reports  and 
sammaries  upon  the  river  and  harbor  improvements  under  my  charge 
for  the  fiscal  year  ending  June  30,  1887. 

Very  respectfully,  your  obedient  servant, 

R.  L.  HoxiE, 
Captain  of  Engineers. 
The  Chibp  op  Engineers,  U.  S.  A. 


P  I. 

improvement  of  APALACHICOLA  river.  FLORIDA. 

The  approved  project  for  the  improvement  of  this  river  contemplated 
securing  a  channel  100  feet  wide  and  6  feet  deep  at  low  water,  by 
removing  snags  and  overhanging  trees  as  well  as  widening  and  straight- 
ening Moccasin  Slough,  the  estimated  cost  being  $80,333. 
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Ihe  following  appropriations  have  been  made : 

By  act  of  Congress  approved  June  23, 1874 $10,000 

By  act  of  Congress  approved  March  3,  1875 10,000 

By  act  of  Congress  approved  Jane  18, 1878 8,000 

By  act  of  Congress  approved  March  3,  1879 5,000 

By  act  of  Congress  approved  Jane  14,  1880 2,000 

By  act  of  Congress  approved  March  3, 1881 1,500 

By  act  of  Congress  passed  Angast  2, 1882 *. 2,000 

By  act  of  Congress  approved  Jaly  5, 1884 1,000 

By  act  of  Conin^ess  approved  Angast  5,  1886 • 1,000 

Total 40.500 

The  improvement  may  be  considered  as  completed  as  prqiected,  the 
river  being  in  good  navigable  condition,  and  only  requiring  the  removal 
of  the  annual  accumulatiou  of  snags  and  overhanging  trees,  and  such 
work  as  can  be  done  with  the  amount  of  $2,000,  which  has  been  estima- 
ted as  necessary  annually  for  preserving  the  improvement. 

The  expenditure  of  $39,858.57  has  effected  this  object 

During  the  past  fiscal  year,  the  steam  snag-boat  Chattahooeheey  re- 
cently constructed  for  the  Chattahoochee  Biver,  Georgia  and  Alabama, 
and  loaned  to  the  Apalachicola  improvement  for  this  purpose,  was  em- 
ployed for  about  one  month  in  December,  1886,  and  January,  1887,  in 
removing  33  logs  and  snags  from  the  river  and  141  overhanging  tiees 
from  the  banks. 

By  direction  of  the  Chief  of  Engineers,  I  relieved  Capt.  William 
M.  Black,  Corps  of  Engineers,  of  the  charge  of  this  work  on  April  18, 
1887. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  preserving  the  improvement  by  the  removal  of  obstructions 
according  to  the  project. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im* 
provement  is  $2,000. 

Apalachicola  Biver  is  in  the  collection  district  of  Apalachicola,  Fla.,  which  is  the 
nearest  port  of  entry.  The  nearest  light-honse,  Cape  St.  Georse  Li^ht.  The  nearest 
fort,  defenses  of  Pensacola,  Fla.  Amonnt  of  revenae  collected  during  the  past  fiscal 
year,  $1,967.89. 

For  commercial  statistics  see  annual  reports  on  improvement  of  Apalachicola  Bay, 
Florida ;  Chattahoociiee  River,  Georgia  and  Alahaoia,  and  Flint  River,  Georgia. 

Moneif  statmnent 

Jaly  1, 1886,  amonnt  availahle $182.68 

Amount  appropriated  hy  act  approved  Angnst  5, 1886 1,000.00 

1,182.68 
Jaly  1, 1887,  amonnt  expended  daring  fiscal  year,  exclusive  of 

liabiUties  outstanding  Julv  1. 1886 $47.5. 35 

Jaly  1,  1887,  outstanding  liabihties 19.75 

495.10 

July  1, 1887,  amount  available 687.58 

r  Amount  thatcanbeprofitably  expended  in  fiscal  vear  ending  June  30, 1889      2, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
l^    harbor  acts  of  1866  and  1867. 
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P  2. 
IMPROVEMENT  OF  APALACHICOLA  BAY,  FLORIDA. 

A  bar  existed  at  the  moath  of  the  Apalachicola  River,  extending  from 
half  a  mile  below  the  town  of  Apalachicola,  Fla.,  to  the  lower  anchor- 
age. The  minimam  depth  of  water  over  this  bar  was  3^  feet.  The  plan 
of  improvement  adopted  was  the  deepening  of  the  channel  to  11  feet, 
with  a  width  of  100  feet  (see  Annual  Keport  of  the  Chief  of  Engineers 
for  1879,  pages  823  and  824),  the  work  to  be  done  nnder  contract,  by 
dredging,  at  an  estimated  cost  of  $100,000. 

As  stated  in  previous  reports,  there  was  bnt  little  chance  of  the 
dredged  channel  maintaining  itself  unless  entirely  opened.  The  appro- 
priations heretofore  made  have  not  permitted  this  to  be  done,  and  on 
each  occasion  part  of  the  old  work  had  to  be  done  over.  On  this  ac- 
connt  the  original  estimate  will  have  to  be  increased  by  the  cost  of  the 
additional  dredging  required,  and  it  seems  probable  that  this  work  must 
be  supplemented  by  dikes  or  jetties  to  preserve  the  channel.  It  has 
been  estimated  that  the  latter  will  cost  not  less  than  $83,000. 

The  expenditure  of  $59,030.69,  under  five  contracts,  has  resulted  in  a 
channel- way  2,723  feet  long,  60  feet  wide,  and  9  feet  deep  at  mean  low 
water  on  the  30th  of  June,  1887,  this  being  the  work  of  the  last  fiscal 
year ;  also  a  channel  elsewhere  across  the  Apalachicola  Bar  having  such 
residual  depth  as  to  permit  its  use  for  tugs  drawing  7  feet  of  water, 
except  during  the  prevalence  of  ^^  northers.''  The  material  removed 
was,  iu  many  places,  apparently  of  recent  deposit,  and  to  some  extent 
sawdust  from  the  saw-mills.  To  complete  the  project,  about  158,000 
cubic  yards  of  material  remains  to  be  dredged,  of  which  8,000  cubic 
yards  are  under  contract,  leaving  about  150,000  cubic  yards  for  which 
no  funds  are  available. 

During  the  past  fiscal  year  an  appropriation  of  $12,000  having  been 
made  by  the  act  approved  August  5,  1886,  Captain  Black  recom- 
mended the  expenditure  of  $2,0(K)  of  this  at  Oarrabelle,  for  making  a 
channel  30  feet  wide  and  8  feet  deep,  the  remainder  to  be  expended 
upon  the  Apalachicola  Bar.  in  making  a  channel  60  feet  wide  and  8  feet 
deep  at  mean  low  water.  The  project  was  approved  October  26, 1886, 
and  proposals  were  advertised  for  November  22,  1886,  and  opened 
December  22,  1886.  The  contract  was  awarded  to  Mr.  Seth  N.  Kim- 
ball, and  contract  entered  into  with  him  January  26, 1887.  Under  this 
contract  work  was  commenced  at  Oarrabelle  on  March  31,  J  887,  and 
completed  April  20, 1887 ;  4,607  cubic  yards  of  material  being  dredged, 
making  a  channel  1,604  feet  long  and  30  feet  wide  and  8  feet  deep. 

Work  was  then  commenced  at  Apalachicola  Bar  and  is  now  in  prog- 
ress. Up  to  June  30,  1887,  18,885  cubic  yards  have  been  dredged, 
opening  a  channel  2,723  feet  long,  60  feet  wide,  and  9  feet  deep  at  mean 
low  water. 

It  has  been  thought  that  if  the  cut  upon  this  bar  could  be  carried 
through  it  in  one  operation,  the  silting  of  the  channel  would  take  place 
much  less  rapidly.  It  is  found  that  the  channel  fails  to  maintain  itself, 
but  it  has  never  been  possible,  under  appropriations  heretofore  made, 
to  ascertain  whether  this  supposition  is  well  founded,  because  each  ap- 
propriation has  been  insufficient  to  accomplish  the  purpose.  This  is 
the  case  with  the  present  appropriation.  The  practical  efiect  is  only  to 
make  an  elongated  hole  in  the  bar,  which  is  of  no  advantage  to  naviga- 
tion, because  vessels  drawing  the  depth  of  water  which  this  cut  will 
give  can  not  get  into  it  over  the  bar.    For  this  reason  it  is  urgently 

8872  BNO  87 80 
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recommended  that  the  whole  amouut  necessary  to  complete  this  im- 
provement be  provided  in  one  appropriation. 

The  balance  available^  with  the  appropriation  asked  for  is  to  be  nsed 
in  extending,  widening,  and  deepening  the  cut  by  dr^ging,  under  the 
approved  project. 

The  probable  annual  cost  of  preserving  and  maintaining  this  improve- 
ment is  not  known. 

Money  statement 

July  1,1886,  amount  available $696.7:) 

Amount  appropriated  by  act  approved  Aagnat  5,  1886 12,000. 00 

12,696.73 
July  1, 1887,  amount  expended  daring  fiscal  year,  exclnsive  of 

liabiliries  ootatanding  July  1,1886 $4,727.42 

Jnly  1,1887,  outstanding  liabilities 4,745.62 

9. 473. 04 

Jnly  1, 1887,  amount  available 3,223.69 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 696. 73 
Amountthatcan be protitably expended infi8oalyearenain*rJune30,  I8c)9    56,696.73 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhBtraot  0/ proposaU  for  dredging  in  Apalackieofa  Bag,  Florida,  and  at  the  mouth  of  th9 
Carrahelio  Biter,  Florida,  received  and  opened  hg  Capt,  William  M,  Black,  Corps  of  En- 
gimmrt,  on  December  22,  ItSG, 


Ko. 


1 
2 
8 
4 


Name  of  bidder. 


Geo. C. Forbes  SlCo 

RiMenhonse  Moore 

John  H.  Gardner    

S.  N.  KimUftU  Oowest  bidder) 


Dredging,  per  cabic  yard. 


ApalacbiooU     CarnibeOo 
Bay.  Rirer. 


OmUt.        I 
39 
35i 
35 

84A 


Oemtg. 
39 

45 
34A 


COUfMSRCIAL  STATISTICS,  18^0. 

Amount  of  revenue  collected  at  the  port  of  Apalachicola,  Fla.,  during  the  fiscal 
year  ending  June  30, 1880,  $292. 50. 
Marine  hospital  dues  collected,  $892. 81. 


CoMtwite  arrivalj 

American  from  forrifrn  conntrieA. 
Foreign  from  foreign  countries. . . 


Total 


CoflBtwiee  clearances     

American  veeeels  to  foreign  conntriea. 

Veeaels  owned  in  ibis  district 


Veeaela. 

Tons. 

24 
0 
1 

«,26S 

2,27» 

4<S 

81 

S.O0O 

83 

4 

7.774 
913 

rr 
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CXJSTOM-UOUSK    RECEIPTS,  PORT  'OF    APALACHICOLA,   FLORIDA,   DURING    THE    FISCAL 

YEAR  ENDINO  JUNE  30,    1887. 

Duties  on  imports $718. 13 

Tooaaea  tax 881.73 

M«irine- hospital  tax 

Fee  A,  poD  allies,  and  forfeitures 10.00 

Official  fees 304.03 

Miscellaneqas 44.00 

Total 1,967.89 

Shipping  at  the  port  of  Apalachicola,  Fla.,  daring  fiscal  year  ending  June 
3U,  18B7: 

Vessels  entered 76 

Vessels  cleared 78 

Aggregate  tonnage  of  vessels : 

Entered 30,545 

Cleared 33,686 

Number  of  vessels  employed  in  the  traffic  of  Apalachicola  Bay,  Florida, 

flaring  tiscal  year  ending  June  30,  1887 59 

Number  of  feet  of  timber  and  lumber  exported 24, 616, 058 

Estimated  number  of  sail  vessels  and  river  steam-boats  arrived  at  and  de- 
parted from  the  port  of  Apalachicola,  Fla.,  during  the  fiscal  year  end- 
ing June  30, 1887  *. 274 

Estimated  aggregate  tonnage  of  such  sail  vessels  and  river  steam-boats..  34, 000 


VALUE  OF  EXPORTS  AND  IBCP0RT8  AT  THE  PORT  OF  APALACHICOLA,   FLORIDA,  DUR- 
ING THE  FISCAL  TEAR  ENDING  JUNE  30,  1887. 

Value  of  exports  to  foreign  ports $136,356.00 

Value  of  exports  to  coastwise  ports 150,916.00 

Total  value  of  exports 287,272.00 

Value  of  imports  from  foreign  ports 251.18 

Value  of  imports  from  coastwise  ports 100,000.00 

Total  value  of  imports 100,251.18 

Total  value  of  imports  and  exports 387,523.18 

Estimated  value  of  exports  to  coastwise  ports  by  sail  vessels  and  river 

steamboats 137,000.00 

Estimated  value  of  imports  from  coastwise  ports  by  sftil  vessels  and  river 

steam-boats 324,000.00 


CusTOM-HousE,  Apalachicola,  Fla.,  Collector's  Office, 

January  1,  1887. 

•  ••••*• 

A  few  years  since  first-class  freights  were  $2  per  luO  pounds  from  New  York,  when 
later  there  was  a  reduction  to  $1.50,  and  they  are  now  at  $1.30  per  hundred  pounds. 
Again,  on  guano,  the  rate  from  Savannah  to' river  points  before  the  deepening  of  the 
bar  was  from  $ti  to  $8  per  ton,  but  after  the  first  cargo  of  guano  received  here  the 
railroad  companies  cut  the  rate  to  $:)  per  ton,  which  has  remained  about  so,  but  only 
for  tbe  reason  that  tbo  guano  dealers  hold  over  the  railroad  companies  the  threat  to 
ship  to  Apalachicola  by  sail  again,  but  shipments  will  no  doubt  all  come  via  this  port 
the  raoinent  there  is  a  permanent  10-foot  cnanuel. 

J.  £.  Gradt, 
ColUoUtr  of  Cusi<HH8. 
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P3. 

IMPROVEMENT  OF  LA  GRANGE  BAYOU,  FLORIDA. 

The  La  Grange  Bayou  extendn  about  2  miles  iu  a  northeasterly  di- 
rection from  the  north  side  and  near  the  head  of  the  Choctawhatchee 
Bay,  and  into  it  flows  CeiJar  Creek,  a  deep  stream  from  90  to  160  feet 
•wide,  on  which  is  situated  the  town  of  Freeport,  IJ  miles  above  the 
bayou. 

The  plan  of  improvement  adopted  was  made  pursuant  to  an  exami- 
nation of  this  bayou  in  1881,  under  an  act  of  Congress  approved  March 
3,  1881,  and  contemplates  the  deepening  of  the  channel  through  the 
bayou  so  as  to  admit  the  passage  of  vessels  drawing  4^  feet  at  mean  low 
water ;  the  work  to  be  done  by  dredging. 

The  original  estimate  of  cost  of  this  improvement  is  $19,994.30.  It  is 
thought  that  the  improvement  will  be  reasonably  permanent. 

Up  to  June  30,  1887,  there  has  been  expended  on  this  work  the  sum 
of  $2,000,  allotted  from  the  appropriation  of  $20,000  made  by  an  act  ap- 
proved August  2,  1882,  for  the  improvement  of  the  Choctawhatchee 
lliver,  Florida,  the  two  improvements  being  closely  related.  The  re- 
sult has  been  to  secure  a  channel  5  feet  deep  at  mean  low  water. 

During  the  past  fiscal  year  no  work  has  been  done.  It  is  proposed  to 
expend  the  funds  on  hand  and  the  appropriation  asked  for  in  widening 
the  existing  channel  and  in  removing  the  remaining  obstructions. 

There  is  no  working  plant  upon  this  improvement.  It  is  thought 
that  the  amount  asked  for  ($5,000)  will  be  sufficient  to  affoi*d  proper 
facilities  to  the  commerce  of  this  bayou. 

The  annual  cost  of  maintaining  and  preserving  this  improvement  is 
not  known. 

Money  statement 

AmoiiDt  appropriated  by  act  approved  Augnst  5,  1886 $2, 000. 00 

Jaly  1.  1887,  amount  available 2,000.00 

I  Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

I  Amount  that  can  beprontably  expended  in  fiscal  vear  ending  June  1)0, 1889      5,000.00 
1  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acto  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bordering  upon  La  Grange  Bayou,  within 
the  limit>s  of  this  improvement,  a  total  assessed  valuation  of  real  and  personal  prop- 
erty amounting  to  $244,506,  and  a  total  taxation  of  $:3,362. 

Mr.  A.  McGiTlis,  of  Freeport,  Fla.,  states  that  **  since  the  building  of  the  PensaooU 
and  Atlantic  Railroad  the  commerce  at  onr  place  and  that  through  La  Grange  Bayou, 
in  the  way  of  general  merchandise,  has  diminished  one- half ;  but  that  in  the  way  of 
lumber  and  timber  continues  about  the  same,  the  amount  passiufi^  through  the  bayou 
approximating  annually  3,000,000  feet.  The  falling  off  in  the  merchandise  commerce 
is  dne  mainly  to  the  competition  of  the  Pensacola  and  Atlantic  liailroad  on  the  one 
hand  and  the  lack  of  depth  of  water  in  said  bayou. 

Imports,  general  merchandise,  when  work  of  deepening  channel  throngh 

La  Grange  Bayoa  was  commenced  (annually) $100,000 

Exports  at  above  time,  general  merchandise $50,000 

Imports  since  work  was  done  (annually) $50,000 

Exports  since  work  was  done  (annually) $25,000 

Exports  of  lumber  and  timber  when  work  began  and  since  it  was  done 

(annually)    feet..  3,000,000 

Numhor  of  srhoonorH  engaged  in  the  commerce 23 

ASK^egate  tounago  of  same ." 800 

Nntub'*!*  of  sloops  (rigged  vessels) 5 

Aggwgate  tonnage  of  same 45 

Number  of  steam  vessels 2 

Aggregate  tonnage  of  same 7$ 
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IMPROVEMENT  OF  HARBOR  AT  PENSACOLA,  FLORIDA. 

The  improvement  of  this  harbor  was  commenced  in  1878  by  the  re- 
moval of  certain  wrecks  forming  obstructions  to  navigation.  In  1879 
a  survey  was  made  for  the  purpose  of  ascertaining  the  extent  and  prob- 
able cause  of  the  shoalinsr  of  the  main  ship-channel  at  a  point  known 
as  the  "  inner  bar,'^  and  pui*suant  to  this  survey,  which  was  referred  to 
the  Board  of  Engineers  on  Fortifications  and  Harbor  In]])rovements,  a 
plan  of  improvement  was  adopted  which  contemplates  the  temporary 
relief  of  navigation  by  dredging  a  channel  across  the  inner  bar,  and  the 
preservation  of  the  shore-line  at  the  site  of  Fort  McRee,  by  the  con- 
struction of  jetties  and  shore  protection,  for  the  purpose  of  protecting 
the  site  for  defensive  works,  and  preventing  further  changes  in  the  tidal 
current>s,  the  channel  to  be  dredged  to  a  depth  of  24  feet,  with  a  width 
of  not  less  than  300  feet. 

The  ultimate  cost  of  this  work  is  not  estimated  in  the  original  project, 
which  assumes  that  it  will  exceed  $150,000.  It  is  now  estimated  that 
$40,000  will  be  required  for  completion,  making  the  total  cost  of  the 
work  $255,000.  At  the  date  of  the  original  project,  the  proposed  chan- 
nel required  the  removal  of  36,000  cubic  yards  of  sand.  On  June  30, 
1886^  142,000  cubic  yards  had  been  removed,  and  40,000  cubic  yards  re- 
mained to  be  excavated.  It  is  estimated  that  the  amount  is  now  80,000 
cubic  yards.  The  cost  of  maintenance  depends  upon  the  rate  at  which 
the  di^Bdged  channel  will  continue  to  fill,  and  upon  the  cost  of  maintain- 
ing the  works  of  shore  protection  in  their  exposed  position  at  Fort  Mc- 
Uee.  This  cost  enters  largely  into  the  expenditures  up  to  the  present 
time,  not  only  for  redredging  the  channel  but  for  restoring  the  shore 
protection.  The  rate  of  silting  up  in  the  channel  appears  to  have  di- 
minished since  the  shore-line  has  been  held  by  the  works  at  Fort  McRee. 

The  expenditure  up  to  the  present  time  of  $203,187.62  has  resulted, 
as  to  the  channel,  in  obtaining  temporarily  a  depth  of  24  feet  at  mean 
low  water  over  the  inner  bar,  with  a  width  of  120  feet.  This  increased 
width  and  depth  were  not  maintained  by  the  tides,  and  the  channel  has 
required  redredging.  On  June  30,  1887,  a  least  depth  of  22  feet  ex- 
isted. The  work  of  shore  protection  has  resulted  in  arresting  the  pro- 
cess of  abrasion  and  advancing  the  shore-line  about  250  feet,  while 
the  12, 18,  and  24  foot  curves  of  the  western  channel  fronting  this  shore- 
hne  have  also  advanced.  North  of  the  work  at  Fort  McRee  the  shore- 
line has  not  materially  changed,  the  point  being  hidld  by  the  works.  To 
the  west  of  this  point,  towards  the  mainland,  the  shifting  sand-banks 
which  mark  the  entrance  to  the  lagoon  have  moved  southward,  and 
are  to  a  great  extent  covered  by  the  debris  of  the  fort,  which  has  been 
washed  around.  This  work  may  be  regarded  as  permanent  when  the 
jetties  are  protected  by  suitable  coping  and  slope  protection.  It  would 
probably  require  after  that  only  very  slight  annual  repairs.  The  chan- 
nel must  be  dredged  continuously  during  favorable  weather,  at  an 
annual  cost  not  yet  ascertained. 

During  the  month  of  November,  1886,  a  pile  bulkhead  was  con- 
structed around  the  abutment  of  the  north  jetty  for  the  purpose  of 
preserving  it  against  the  winter  storms.  During  the  months  of  De- 
cember, 1886,  and  January  and  February,  1887,  a  new  wharf  was  con- 
structed to  receive  stone,  130  piles  being  driven  and  488  linear  feet  of 
superstructure  built. 
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Under  a  contract  with  Mr.  Francis  H.  Smith,  date<l  December  14, 

1886,  446  tons  of  stone  were  delivered  during  the  month  of  Februar}', 

1887,  and  stored  at  Fort  McRee.  No  more  stone  was  received  up  to 
June  22, 1887,  when  the  original  contract  expired.  An  extension  of 
time  was  given  to  July  31, 1^7.  Delivery  under  this  contract  has  lieeo 
unnecessarily  delayed,  and  the  advantage  of  a  favorable  season  of  the 
year  has  been  lost.  Frequent  storms  are  liable  to  occur  after  August 
1,  with  possible  injury  to  the  wharf  and  greater  risk  to  vessels. 

Miscellaneous  work  consisted  in  the  construction  of  a  new  pile-driver, 
repairing  two  brush  flats  and  boats,  and  the  care  of  plant. 

The  work  has  been  in  charge  of  Assistant  Engineer  Biram  Haines  to 
December  1, 1886,  and  of  Assistant  Engineer  J.  E.  Turtle  since  that 
date. 

In  the  latter  part  of  May,  1887.  the  attention  of  this  office  was  called 
to  the  wreck  of  a  full  rigged  snip.  Bride  of  Lome.  ui>on  the  middle- 
ground  in  Pensacola  harbor.  Careful  examination  showed  that  the  po- 
sition and  character  of  the  wreck  was  such  as  to  endanger  navigation 
and  seriously  obstruct  it  The  authority  of  the  Secretary  of  War  hav- 
ing been  obtained  for  the  removal  of  the  wreck  under  the  provisions  of 
section  4  of  the  river  and  harbor  act  improved  June  14, 1880,  proposals 
have  been  invited  for  sach  removal. 

It  is  proposed  to  apply  the  funds  remaining  on  hand  to  the  purchase 
of  stone  for  shore  protection,  and  the  appropriation  asked  for  to  the 
completion  of  the  works  of  shore  protection  at  the  site  of  Fort  McBee 
in  such  manner  as  will  make  them  reasonably  permanent,  and  to  the 
continuance  of  the  work  of  dredging  the  inner  bar  for  the  relief  of  navi- 
gation. Up  to  this  time  the  works  of  shore  protection,  having  been  of 
a  tentative  character,  are  perishable^  and  must  be  promptly  strength- 
ened, or  they  will  be  destroyed,  with  the  resulting  loss  of  every  ad- 
vantage gained  hitherto.  These  works  are  exposed  to  the  action  of 
violent  storms  from  the  Gulf,  the  waves  which,  break  u]K>n  the  shore  at 
this  point  having  great  destructive  power. 

No  appropriation  having  been  made  for  the  fiscal  year  ending  Jnne 
30,  1888,  no  funds  have  been  available  for  dredging ;  for  the  same  rea- 
son work  upon  the  shore  protection  must  be  suspended,  with  probably 
serious  injury  to  the  work. 

No  working  plant  is  available  for  the  work  of  dredging  in  the  harbor, 
which  must  be  done  under  contract,  or  by  the  hire  of  a  saitable  plant 

Money  statement. 

July  1,  1886,  amoant  available $2,776.01 

Amoant  appropriated  by  act  approved  Anfj^nst  5,  1886 20,000.00 

22,776.01 
July  1,  1887,  amount  expended  during  fiscal  year,  exclosivo  of 

liabililies  outstanding  Jnly  Ij  1886 |10, 96:^.63 

July  1,  1887,  outstanding  liabilities 387.55 

11,351.18 

July  1,  1887,  amount  available 11,424.83 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  yearending  June  30, 1889    40, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ah$traet  ofpropoiaU  received  and  opened  Ooioher  28,  1886,  far  rock  for  coneirucHon  ofjei 
Uee  at  Fori  McBee,  Pentaoola  Harbor ^  Fla,,  in  accordance  with  advertieement  of  October 
11,  1886. 


Nuii«  of  bidder. 

Price.            . 

» 

Date  of  delivery. 

19o. 

CUm 
No.l. 

CUbs 
No.  2. 

CUm 
No.  3. 

Bemarka. 

1 

Francis  H.  Smith,  New 
York,N.Y. 

Ptrton. 
$3.94 

Per  ton. 
$3.94 

Per  ton. 
$4.94 

200  days  after  date  of 
ootiAcatioD  of  award 
of  contract. 

No  seal  attached  to 
aifpiMiire. 

COMMERCIAL  STATISTICS. 

Value  of  importe  and  exports,  Port  of  Peneacola,  Fla. 


Exports  to  foreign  ports. . . 
Export  A  to  (toasiwise  ports 


Total  value  of  exports. 


Importa  fhsm  foreign  ports. . . 
Imports  from  coastwise  ports 


Total  valae  of  imports . 


1879. 


$2,102,477 
694,349 


2,096,826 


Unknown . . . 
..  do 


1887. 


$2,068,140 
473,160 


2,541,800 


M.214 


M.2U 


*  No  record  kept 
Cuetom-kouee  receipts,  Port  of  Peneaoola,  Fla, 


Description. 


Dntieson  imports 

Tonnage  tax 

Marine  hospital  tax 

Fees,  penalties,  and  forfeitnres. 

Inspection  of  steam  vessels 

Immigrant  fond 

Oflcialfees 

Misoellaneoas 


1879. 


Total. 


Nnmber.  of  vessels  entered  at  the  port  of  Pensaoola,  Fla 

Number  of  vessels  cleared  at  the  port  of  Pensacola,  Fla 

^ ff S^IP^te  tonnage  of  vessels  entered 

Aggregate  tonnage  of  vessels  cleared 

Number  of  vesseU  employed  in  the  traiBo  of  Pensaoola  Harbor,  Fla 

Number  of  bales  of  cotton  exported 

Nnmber  of  feet  (B.  M.)  of  lumber  and  timber  exported 


$13,222.09 

34,820.00 

1, 773. 00 

530.00 

400.00 


2,843.00 


63,58&00 


481 

448 

227,824 

218,956 

Unknown. .. 

...da 

...do 


1887. 


$7,197.85 
18,063.80 


118.68 

10.00 

21.50 

2,564.83 

•  616.03 


23.49L80 


61K 

499 

382. 16U 

316,420 

120 


229,908,468 


P5. 

IMPROVEMENT  OP  CHOCTAW HATCHEE  RIVER,  FLORIDA  AND  ALABAMA 

The  States  of  Florida  and  Alabama  have  appropriated  $40,000  here- 
tofore for  the  improvement  of  this  river  from  Geneva  to  its  mouth.  The 
present  plan  of  improvement,  made  parsaant  to  an  examination  nnder 
aathority  of  an  act  of  Congress  approved  in  1871,  and  a  subsequent 
examination  nnder  an  act  approved  March  3, 1879,  was  adopte<l  in  1872 
and  modified  in  1880,  and  contemplates  the  improvement  of  the  river 
from  it«  month  to  Newton,  Ala.,  a  distance  of  252  miles,  so  as  to  obt^iin 
a  low-water  navigable  channel  from  its  month  to  Geneva,  and  a  navi- 
gable high-water  channel  from  Geneva  to  Newton,  Ala.,  by  the  removal 
of  snags  and  logs  from  the  channel  and  overhanging  trees  from  the 
banks. 
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The  original  estimate  of  cost  of  this  improvement,  as  anoeuded  in  1880, 
is  $122,832.  The  limited  appropriations  have  compelled  slow  progress 
of  the  work,  and  the  annual  accumalation  of  obstractions  dae  to  freshets 
in  the  river  have  been  added  to^ihe  work  contemplated  by  the  estimate. 
The  improvement,  with  an  annaal  expenditare  for  maintenance  and  re- 
pair, will  have  that  degree  of  permanence  which  can  be  given  by  works 
of  contraction  to  a  river  with  a  movable  bottom  and  caving  banks.  This 
river  is  obstructed  by  two  bridges  within  the  limits  of  the  proposed  im- 
provement. It  is  qaite  seriously  obstructed  in  consequence  of  the  prac- 
tice of  driving  logs  instead  of  rafting  them.  A  large  proportion  ot*  the 
obstructions  removed  from  the  channel  are  saw-logs.  If  the  permanent 
improvement  of  this  river  is  contemplated,  the  practice  of  driving  logs 
should  be  prohibited  by  law. 

The  expenditure  of  $80,781.20  has  resulted  in  giving  a  navigable 
channel  at  mean  low  water  from  the  mouth  of  the  river  to  Geneva,  and 
a  partially  improved  channel  from  Geneva  to  Pates  Creek,  a  distauoe 
of  25  miles  (12  miles  below  Newton,  Ala.). 

During  the  past  fiscal  year  the  work  of  improving  this  river  was  re- 
sumed with  the  snag-boat  Choctawhatchee  at  Oaryville,  Fki.,  in  Sep- 
tember, and  the  river  cleared  of  the  principal  obstructions  between  this 
point  and  Geneva,  Ala.  In  December  the  snag-boat  Choctawhatchee 
was  put  at  work  between  Geneva  and  Newton,  together  with  another 
smaller  boat,  upon  which  a  separate  party  was  employed.  These  two 
parties  have  been  continuously  employed  since  that  time  between  New- 
ton and  Pates  Landing,  and  a  third  party,  organized  during  a  favorable 
stage  of  water  in  the  river,  was  also  employed  between  Newton  and 
Pates  Landing,  clearing  the  river  of  obstructions  successfully  to  within 
5  miles  of  the  latter  i)oint.  Similarly,  a  small  party  was  organized  and 
successfully  employed  during  low  water  in  the  month  of  June,  on  the 
rock  shoals  below  Geneva,  removing  from  that  point  some  3,000  loose 
rock,  stones,  and  bowlders.  In  all,  384  overhanging  trees  were  cut  and 
trimmed,  15,500  logs  and  snags  and  414  cubic  yards  of  rock  removed 
from  the  channel,  an  aggregate  distance  being  worked  over  by  the  sev- 
ei  al  parties  together  of  49J  miles.  In  addition  to  the  work  on  the  river, 
the  snag-boat  Choctawhatchee  was  extensively  repaired. 

It  is  proposed  to  apply  the  funds  remaining  on  hand  and  the  appro- 
priation asked  for  to  the  further  improvement  of  this  river  by  the  re- 
moval of  logs  and  snags  from  the  channel,  cutting  through  rock  shoals, 
and  removing  bars  by  works  of  contraction. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $2,292.  When  worked  to  Its  full  capacity,  an  annual  expenditure  of 
$15,000  is  reqcdred;  a  less  expenditure  with  the  present  working  plant  is 
injudicious.  With  an  increase  of  plant,  about  $30,000  can  l>e  profit- 
ably expended  during  the  fiscal  year  ending  June  30, 1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 

Money  statement. 

Jaly  1 ,  1886,  amount  available $354. 05 

ArnooDt  appropriated  by  act  approved  Angast  5,  1886 15,000.00 

15,  :154. 05 
Jnly  1,  1887,  amount  expended  during  fiscal  year,  exolasive  of 

Uabilitiee outstanding  July  1,  1886 |9,135.25 

July  1,  1887,  outstanding  liabiUtiea 933.^ 

10,069.07 

July  1,  1887,  amount  available 5,284.ftJ 
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Amoaut  (estimated)  recjaired  for  completion  of  existing  project |35, 832. 00 

Amount  that  can  be  prohtably  expended  in  liscal  year  ending  June  30, 1889    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(36  and  1867. 

COMMERCIAL  STATISTICS. 

The  census  of  1880  shows  that  in  the  several  counties  which  border  upon  this  river 
the  total  assessed  valuation  of  property,  real  and  personal,  is  $1,446,030,  and  the  total 
taxation  |24,278. 

Previous  to  this  improvement,  the  commerce  of  the  river  was  represented  by  the 
traffic  of  one  steamer  of  100  tons  burden,  in  the  carrying;  trade  between  Caryville, 
Fla.,  and  Geneva,  Ala.  As  the  work  progressed  and  confidence  was  established, 
another  steamer  was  purchased  of  125  tons,  and  then  a  third  of  135  tons;  all  of 
which  were  successfully  operated  during  the  past  season,  together  with  the  steamer 
Night  Hawkf  in  the  carrying  trade  of  Newton,  Ala.  The  large  boats  maile  several 
trips  as  far  up  the  river  as  Pates  Landing,  carrying  100  tons  of  guano.  Flour  has 
l)een  carried  np  the  river  at  a  saving  or  $1  per  barrel  over  other  transportation. 
Other  freights  have  a  reduction  of  20  per  cent.  The  ratio  of  exchange  between  cot- 
ton and  guano  was  reduced  from  425  pounds  of  cotton  per  ton  of  guano  to  400 
ponnds. 


P6. 

IMPROVEMENT  t)F   ESCAMBIA   AND   CONECUH  RIVERS,   FLORIDA     AND 

ALABAMA. 

The  plan  of  improvement  for  these  rivers,  adopted  pursuant  to  par- 
tial examinations  and  surveys  made  in  1878  and  1879,  contemplates  the 
removal  of  ]o<^s  and  sna^s  and  other  obstructions  from  the  cbarmel, 
closing  cut-oft's,  and  cutting  through  the  rock  shoals  from  the  mouth  of 
the  river  iu  Pensacola  Bay  to  Indian  Creek,  a  distance  of  273  miles,  for 
the  purpose  of  facilitating  the  movement  of  logs  and  rtifts  down  the 
river,  affording  at  the  same  time  facilities  for  steambont  navigation. 

The  original  estimate  of  cost  of  this  improvement  is  $87,430.  The 
river  has  generally  a  movable  bottom  and  caving  banks,  bordered  by 
a  thick  growth  of  timber,  with  only  an  occasional  rock  shoal.  The 
annual  accumulation  of  obstructions,  due  to  freshets,  has  been  added 
to  the  work  contemplated  by  the  original  estimate.  This  will  require 
constant  attention  and  continued  appropriations,  fresh  obstructions 
being  brought  in  annually  by  the  freshets  of  winter  and  spring.  The 
improvement  will  have  that  degree  of  permanence,  with  an  annual  ex- 
penditure for  maintenance,  which  can  be  given  to  such  a  river  by  work 
of  this  character. 

The  practice  of  driving  logs  on  this  river  and  of  building  booms,  oc- 
cupying a  large  proportion  of  the  channel,  should  be  prohibited  by  leg- 
islation. A  large  proportion  of  the  obstructions  removed  from  the 
channel  are  saw-logs. 

The  expenditure  of  $38,806.82,  up  to  June  30,  1887,  has  resulted  in 
dredging  a  channel  through  the  bar  at  the  month  of  the  Escambia 
Biver,  and  in  the  removal  of  obstructions  to  navigation,  so  that  at  the 
present  time  the  river  is  nav^igable  at  ordinary  stages  of  water  for 
steam-boats  drawing  5^  feet  of  water  from  Ferry  Pass  to  Skinner's  Land- 
ing, a  distance  of  17  miles,  and  for  boats  drawing  3  feet  to  the  Alabama 
State  line.  Above  this  point  the  channel  has  been  improved  sufficiently 
to  give  increased  facilities  to  the  commerce  of  the  river. 

During  the  past  fiscal  year  two  parties  were  organized  for  work  ou 
this  improvement  with  skiffs  and  flats.    One  of  these  commenced  work 
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near  Andalusia,  Ala.,  on  October  1,  and  was  disbanded  near  Gay's 
Lake,  between  Pollard  and  Brewton,  on  December  8,  1886,  becaose  of 
liigU  water.  The  second  party  was  organized  on  November  15, 1886, 
at  Brewton,  Ala.,  and  disbanded  December  11, 1886,  near  Gray's  Lake, 
for  the  same  reason.  A  total  distance  of  99  miles  of  river  was  worked 
over  and  the  following  work  accomplished : 

Overhangnng  trees  felled  and  cat  ap 338 

O verb an^lDg  trees  trimmed 37 

Logs  (drift,  etc.)  on  banks  cat  ap , 440 

Stumps  on  bank  cut  level S45 

Logs  and  snags  removed  from  channel 1.509 

Cubic  vards  of  rock  removed  from  channel 45 

The  snagrboatfor  this  improvement  having  been  found  to  be  nnserv- 
iceable  had  been  condemned  prior  to  the  opening  of  the  working  sea- 
son and  no  other  snag-boat  was  then  available.  On  the  13th  of  Jone, 
1887,  the  authority  of  the  Chief  of  Engineers  was  obtained  for  the 
transfer  of  the  snag-boat  Cahawba  to  this  improvement,  where  it  will 
be  able  to  do  effective  service  with  adequate  appropriations.  The  work 
has  been  in  charge  of  Mr.  Hiram  Haines. 

It  is  proposed  to  apply  the  funds  remaining  on  hand  and  the  appro- 
priation asked  for  to  the  continuation  of  the  work  of  improvement  by 
the  removal  of  logs,  snags  and  other  obstructions  from  the  channel, 
closing  cut-offs,  and  cutting  through  rock  shoals. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $8,346.  When  worked  to  its  full  capacity  an  annual  expenditure  ot 
$15,000  is  required ;  a  less  expenditure  with  the  present  working  plant 
is  injudicious.  With  an  increase  of  plant,  about  $30,000  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30,  1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 

Money  statement 

July  1.  1886,  amount  available $1,160.16 

Amount  appropriated  by  act  approved  August  5,  1886 12, 000. 00 

13, 160. 16 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $2,653.18 

July  L  1887,  outstanding  liabilities 451.46 

3,304.64 

July  1,  1887,  amount  available 9,855.52 

{Amount  (estimated)  required  for  completion  of  existing  project.  1 35,376.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMSBCIAL  STATISTICS. 

This  liver  flows  through  a  very  extensive  lumber  district  of  long-leaf  yellow  pins, 
contributing  largely  to  the  export  trade  of  Pensacola,  Fla. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river  a  total  assessed 
valuation  of  real  and  personal  property  amounting  to  $5,649,647,  and  a  total  taxation 
of  $118,767. 

An  effort  has  been  made  to  obtain  commercial  statistics  from  parties  presumably 
interested  in  the  navigation  of  these  rivers,  but  without  success. 
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During  the  fiscal  y«)ar  ending  Juno  30,  1886,  this  stream  carried  down  4,140,000 
cabic  feet  of  sawu  timber;  1,0^^,000  cubic  feet  of  hewn  timber,  90,000  saw  logs,  and 
2,500  cedar  logM.  During  the  season  of  high  water  oooasional  trips  were  made  by 
steam-boats  hetween  Pensacola,  Bluff  Springs,  and  Andf^usia,  transporting  merchan- 
dise and  agricultural  prodnots. 


P7. 

IMPROVEMENT  OP  THE  OCONEE  RIVER,  GEORGIA. 

The  State  of  Georgia  has  expended  aboat  935,000  for  the  improve- 
ment of  this  river.  The  first  examination  of  the  river  by  authority  of 
the  United  States  was  made  in  1874  and  a  plan  of  improvement  adopted, 
contemplating  the  removal  of  obstrnctions  from  the  channel,  to  secnre 
a  depth  of  about  3  feet  at  low  water  from  Milledgeville  to  the  Ocmulgee 
Biver.  The  river  has  generally  a  movable  liottom  and  caving  banks 
covered  with  timber.  The  improvement  will  have  that  degree  of  perma- 
nence which  attaches  to  works  of  contraction  for  deepening  the  channel 
over  sandbars  and  continuous  removal  of  logs  and  snags. 

The  original  estimate  of  cost  of  this  improvement  is  $50,000.  To  this 
must  be  i^lded  the  cost  of  removing  obstructions  brought  into  the  river 
channel  by  freshets  since  the  date  of  the  estimate. 

The  work  done  up  to  the  present  time,  under  the  plan  of  improve- 
ment adopted,  with  an  expenditure  of  $24,656.83,  has  resulted  in  enab- 
ling steamboats  to  navigate  the  river  at  a  stage  of  water  4  feet  lower 
than  that  at  which  navigation  was  practicable  before  the  improvement 
was  commenced. 

During  the  past  fiscal  year,  under  a  specific  appropriation  of  $1,500 
for  the  section  of  this  river  between  Skull  Shoals  and  the  Georgia  Rail- 
road Bridge,  a  working  plant  was  provided,  and  a  force  of  6  men  com- 
menced operations,  removing  129  logs,  snags,  and  overhanging  trees. 
The  advent  of  high  water  compelled  a  cessation  of  operations,  which 
have  not  yet  been  resumed,  the  nature  of  the  work  requiring  that  it  be 
executed  at  the  lowest  stage  of  tbe  water.  For  the  lower  river,  between 
Milledgeville  and  the  Ocmulgee  Biver,  no  working  plant  is  available. 
An  effort  was  made  to  secure  a  suitable  steam-boat,  to  be  employed  as 
a  snag-boat,  but  no  suitable  vessel  could  be  obtained;  accordingly, 
plans  were  prepared  for  a  steam  snag-boat,  to  be  built  for  the  joint  use 
of  this  river  and  of  the  Ocmulgee.  The  contract  has  been  awarded  to 
Messrs.  M.  A.  Sweeney  &  Bro.,  of  Jeffersonville,  Ind.,  for  $8,400. 

This  improvement  has  been  in  charge  of  Mr.  &  0.  Armstrong. 

The  funds  remaining  on  hand  and  the  appropHation  asked  for  can  be 
profitably  expended  in  the  construction  of  this  boat,  paying  one-half 
the  cost,  and  in  continuing  the  work  of  removing  obstructions  from 
the  channel. 

There  is  no  working  plant  upon  this  improvement ;  but  one-half  the 
value  of  the  working  plant  to  be  provided  for  this  river  in  common 
with  the  Ocmulgee  Biver  is  estimated  at  $5,000.  When  worked  to  its 
full  capacity  for  one-half  the  working  season  an  annual  expenditure  of 
$15,000  is  required ;  a  less  expenditure  with  such  working  plant  is  in- 
judicious. With  an  increase  of  working  plant  about  $17,500  can  be 
profitably  exi)euded  during  the  fiscal  year  ending  June  30, 1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 
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Money  statement, 

July  1,  1886,  amonnt  available $0.78 

Aiiioaiit  appropriated  by  act  approved  Angnst  5,  1886 9, 000. 00 

9, 000. 78 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  Jul^  1, 1886 $1,157.61 

Jnlv  I,  1887,  outstanding  liabilites 66.92 

l,284.r.3 

July  1,  1887,  amount  available 7,776.25 

{Amount  (estimated)  required  for  completion  of  existing  project 17,  (iOO.  00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1889  17,a00.00 
Submitted  in  compliance  ^ith  rc^qnirements  of  sections  2  of  river  and 
and  harl>or  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  census  of  1880  gives,  for  the  counties  bordering  upon  this  river  within  the  lim- 
its of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal  prop* 
erty  amounting  to  $7,475,214,  and  a  total  taxation  of  $99,973. 

An  effort  has  been  made  to  obtain  commercial  statistics  from  parties  presumably 
interested  in  the  navigation  of  this  river,  but  no  information  has  been  received. 

In  1885  the  following-named  steam-boats  were  employed  upon  this  river: 


Laurens 180 

Wadley , 190 

Ida 250 

Mary  Cooper 150 

North  State 180 

• 

These  boats  carried  during  that  year  about  4,000  barrels  turpentine,  about  6,00 
tons  cotton,  merchandise,  provisions,  etc.,  besides  which  about  20,000,000  feet  of  lum- 
ber were  rafted  down  the  river. 


P  8. 

IMPROVEMENT  OF  0CMUL6EE  RIVER,  GEORGIA. 

The  State  of  G^or^a  has  expended  about  $60,000  for  the  improve- 
ment of  this  river.  The  first  examination  and  survey  by^  authority  of 
the  United  States  was  made  in  1852,  and  another  in  1875.  Subsequent 
to  this  a  plan  of  im^^rovement  was  adopted  which  contemplates  the  re- 
moval of  obstructiottn  from  the  channel,  and  cutting  through  rock  shoals 
so  as  to  obtain  a  navigable  channel  60  feet  in  width  and  4  feet  in  depth 
at  low  water  from  Macon,  Ga.,  to  the  Oconee  Biver. 

This  river  has  a  movable  bottom  and  caving  banks,  which  are  covered 
with  timber.  The  improvement  will  have  that  degree  of  permanence 
which  attaches  to  works  of  contraction  under  such  circumstances.  An 
annual  expenditure  will  be  required  for  the  maintenance  of  the  work 
and  the  removal  of  fresh  obstructions.  The  navigation  of  this  river  is 
more  or  less  obstructed  by  two  bridges  already  constructed  within  the 
limits  of  the  contemplated  improvement,  which  have  been  heretofbre  r(v 
ported,  and  the  report  published  in  Senate  Ex.  Doc.  No.  105,  Forty- 
ninth  Congress,  second  session. 

The  original  estimate  .of  cost  of  this  improvement  is  $112,480.  To 
this  must  be  added  the  cost  of  removing  obstructions  brought  into  the 
river  channel  since  the  date  of  the  estimate  by  the  annual  freshets. 
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• 

The  expenditare  of  $57,496.30,  ap  to  the  present  time,  auder  the 
adopted  plan  of  improvement,  has  resalted  in  securing  navigation  of 
the  river  at  a  stage  from  2  to  3  feet  lower  than  wa»  practicable  before 
the  commencement  of  the  improvement. 

There  being  no  working  plant  available  for  this  improvement,  no  work 
was  done  dnring  the  fiscal  year  ending  June  30, 1887,  except  preparing 
plans  for  new  steam  snag-boat  to  be  built  for  the  joint  use  of  this  river 
and  of  the  Oconee.  The  contract  has  been  awarded  to  Messrs.  M.  A. 
Sweeney  &  Bro.,  of  Jeft'ersonville,  Ind.,  for  $8,400.  The  work  has  been 
in  charge  of  Mr.  F.  G.  Armstrong. 

The  fonds  remaining  on  hand  and  the  appropriation  asked  for  can  be 
profitably  expended  in  the  constmction  of  this  snag-boat,  paying  one- 
half  the  cost,  and  in  continuing  the  work  of  removing  obstructions  from 
the  river  channel. 

There  is  no  working  plant  upon  this  improvement,  but  one-half  the 
value  of  the  working  plant  to  be  provided  for  this  river,  in  common 
with  the  Oconee  River,  is  estimated  at  $5,000.  When  worked  to  its  full 
capacity  for  one-half  the  working  season  an  annual  expenditure  of 
$15,000  is  required ;  a  less  expenditure  with  such  working  plant  is  inju- 
dicious. With  an  increase  of  working  plant,  about  $25,000can  be  profi- 
tably expended  during  the  fiscal  year  ending  June  30, 1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 

Money  statement. 

Amoant  appropriated  by  act  approved  August  5,  1886 |7,500.00 

July  1,  18d7,  amount  expended  during  tiscal  year,  exclusiye  of 

liabilities  outstanding  July  l,18i^ $496.30 

July  1,  1887,  outstanding  liabilities 66.92 

563.22 


July  1,  1887,  amount  available 6,936.78 


'Amount  (estimated)  required  for  completion  of  existing  project 48, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    25, 000.  i>0 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aoto  of  1866  and  1867. 


GOMBCSBCIAL  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river,  within  the  lim- 
its of  the  propoMd  improvement,  a  total  assessed  valuation  of  real  and  personal 
property  amounting  to  fl7,876,408,  and  a  total  taxation  of  $272,180. 

In  1885,  the  following  named  steam-boats  were  employed  in  the  navigation  of  the 
river :  Ida  ColvUle,  Mary  Jeter,  Wadley,  Mary  Cooper,  North  State,  and  Cumberland. 

These  boats  then  carried  about  6^800  barrels  of  turpentine,  28,000  barrels  of  rosin,  and 
about  3,200  tons  of  cotton,  provisions,  etc.  In  addition  to  this,  about  30,000,000  feet 
(B.  M.)  of  lumber  was  rafted  down  the  river. 

Mr.  John  J.  Johiss,  mayor  of  Hawkins ville,  Ga.,  under  date  of  July  25,  1887, 
states  that  **  when  the  improvements  were  begun  on  the  Ocmulgee  Biver  the  com- 
merce thereon  amounted  to  nothing.    There  were  no  boats  on  the  river. 

•*  There  are  now  on  the  river  at  this  place  three  steam-boats,  with  headquarters  in  the 
town,  and  there  are  several  other  boats  that  run  lower  down.  There  are  now  brought 
here  per  annum  about  50,000  barrels  turpentine  and  rosin,  500  bales  cotton  ;  $150,000 
of  merchandise  are  shipped  from  the  town  down  the  river  on  the  boats,  while  con- 
siderable quantities  of  wool,  staves,  brick,  etc,  are  shipped  from  and  to  here  by  the 
river  on  the  boats. 

'*  Since  the  river  has  been  partially  cleared  out,  so  that  the  boats  can  run,  the  freights 
have  been  diminished  very  much.  The  river  with  boats  running  in  it  mi^es  the  town 
a  competitive  point,  and  where  we  use  to  pay  $3  per   bale  for  cotton,  we  now  pay 
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• 

only  $2  per  bale  to  Savannah,  and  this  is  about  a  fair  rate  of  deeroasA.  Avto4ka 
change  in  iusaranoe,  we  are  not  prepared  to  give  a  definite  reply,  for  it  is  impoesible 
to  estimate  this. 

**  Our  town  has  a  fine  cotton-seed  oil  mill,  a  large  barrel  factory,  one  of  the  best 
brick  manufactories,  as  well  as  the  best  clay  for  brick  in  the  State ;  our  wool  trade 
is  large,  and  it  would  all  come  here  from  the  best  wool  section  if  there  were  river 
transportation.  We  ship  annually  from  twenty  to  twenty-three  thousand  bales  of 
cotton  now,  and  this  would  go  by  the  river  to  a  great  extent  if  it  was  in  proper  boat- 
ing condition,  and  we  would  get  a  large  increase  of  cotton  from  the  counties  below  on 
the  river ;  or  it  would  at  least  be  shipped  by  the  river/' 


Pg. 

IMPROVEMENT  OF  OOSTENAULA  AND  COOSAWATTEE  RIVERS,  GEORGIA 

No  work  ba«  been  done  on  either  of  these  rivers  daring  the  fiscal  year 
ending  Jaue  30, 1887,  nor  iu  fact,  since  active  operations  were  suspended 
00  the  Coosawattee,  in  October  1880,  and  on  the  Oostenaala  in  Aagost, 
1881.  Farther  improvement  is  needeil,  but  no  further  expenditure  is 
recommended  at  present  because  the  Oostenaala  River  has  recently 
been  ob^tracted  by  the  construction  of  a  railroad  bridge  a  short  dis- 
tance above  the  city  of  Borne,  Ga.,  by  the  Rome  and  Decatur  Railroad, 
which  is  without  a  draw-opeuing  andwithoat  sufficient  height.  As  re- 
ported to  this  ofhce  it  constitutes  a  greater  obstruction  than  any  exist- 
ing natural  obstruction  in  the  river.  It  has  been  heretofore  rei>orted 
and  the  report  published  in  Senate  Ex.  Doc.  No.  105,  Fort^ninth  Con- 
gress, second  session. 

Money  *  statement 

July  1,  188S,  amount  available $1,143.71 

July  1,  1887^  outstanding  liabilities 21.86 

Joiy  1,  1887,  amount  avaUable 1,121.86 


P  10. 

IMPROVEMENT  OF  FLINT  RIVER,  QEORCrTA. 

The  plan  of  improvement,  made  pursuant  to  an  examination  and  sur- 
vey of  this  river  in  1872  and  1873,  modified  after  further  examination  in 
1880,  contemplates  a  low  water  navigable  channel  3  feet  deep  and  100 
feet  wide,  from  the  mouth  of  the  river  to  Albany,  Ga.,  a  distance  of  105 
miles,  and  a  navigable  channel  for  light-draught  steamers  at  a  mod- 
erate stage  of  water  from  Albany  to  Montezuma,  Oa.,  an  estimated 
distance  of  100  miles.  The  work  to  be  done  consists  in  the  removal 
of  snags  and  other  obstructions  from  the  channel  and  overhanging 
trees  Irom  the  banks ;  the  scouring  of  bars  by  works  of  contraction, 
and  cutting  of  the  prescribed  channel  through  the  rock  reefs. 

The  original  estimate  of  cost  of  this  improvement  is,  from  Ohattahoo- 
chee,  Fla.,  to  Alban^^  6a.,  $184,862;  from  Albany  to  Montezuma,  Ga., 
$15,000.  To  the  latter  estimate  should  be  added  the  cost  of  removing 
the  annual  accumulation  of  obstructions  due  to  freshets  in  the  upper 
river ;  this  requires  a  constant  annual  expenditure.  For  the  lower  river, 
the  work  is  principally  upon  the  rock  bottom  of  the  river,  and  is  of  a 
permanent  character. 
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The  navigation  of  this  river  is  more  or  less  obstructed  by  five  bridges, 
akeady  constructed  within  the  limits  of  the  contemplated  improve- 
ment. 

Tho  expenditure  up  to  the  present  time  of  $103,086.24  has  resulted 
in  securing  a  fair  navigable  channel  at  low  water  from  Chattahoochee, 
Fla.,  to  Mingo's  Island,  about  llf  miles  below  Albany,  Ga.,  at  which 
point  operations  were  suspended  at  the  close  of  last  working  seasofi ; 
and  an  improved  high-water  channel  between  Montezuma  and  War- 
wick, Ga.,  40  miles  above  Albany. 

The  following  table  shows  the  condition  of  the  improvement  on  June 
30, 1887 : 


Kamea  of  places  improved. 


§ 


lambert's  lalftnd 

Rob'sRock  

Broad- Axe  Rock 

Bryant's  Rock 

Yeraailles  Rock 

Town  of  Bainbridge 

Three-Rock  Beach 

Below  Cross  Chute 

Cross  Chnte 

Fodder  stack 

Beefs  1  to  12 

Cranford's  Point 

Winding  Shoals 

Hen  Gate  Shoals 

Sycamore  Shoals 

Maples  Chnte 

Beaton's  Lower  Shoals. . . 

Keaton's  Middle  Shoals  . . 
Keaton's  Upper  Shoals . . . 

Dublgnion's  Shoals 

Lyons  Island 

Fish  Trap 

Ball's  Sloogh 

Rope  Work  Shoal 

Urybread  Keef.  No.  3 

Drybread  Roefl  No.  2 

Drybread  Reef,  No.1 

Dickerson's  Shoals 

Back  Shoals   

Sisters  Islands 

Kennedy's  Shoals 

Town  of  Newton 

Between  Newton  and  Fer< 

Kill  sou's. 

Lockies  Island 

Tea  Cnp  Shoals 

Sqairrel  Island 

Red  Blnlf  Rapids 

Dead  Man's  Island 

Mingo's  Island 


1 
2 
8 

4 
6 

6 

7 

8 
0 

10 
11-22 

23 
24 

26 

26 

27 

28 

29 
30 
81 
82 

33 
84 
85 
86 
87 
88 
39 

40 
41 

42 

48 

44 

45 
46 
47 

48 

49 
60 


So 


88 

85 

8U 

791 

77 

75 
72 

71 
64 

63 
68-^ 

64 

63 

61* 
61 
504 
481 

I 

48 
44 

af 

4o; 

89} 


I 


85J 

8U 

21 

19i 

16 

131 
12 

"I 


Ft. 
1 

! 


2 
2 

u 

1 

8* 

2 

2 

2 

li 

I 
1 
2 

2 
2 


1 
1 


• 

5 

■*0 

•« 

^ 

4» 

01 

s 

B 

g 

be 

p^ 

O 

Ft. 

Ft. 

3 

2 

60 

50 

70 

50 

100 

40 

30 

75 

3 

80 

8 

40 

3 

70 

8 

40 

3 

•  «  «  • 

3 

40 

3 

20 

3 

20 

3 

20 

8 

20 

8 

20 

8 

20 

3 

20 

3 

20 

4 

60 

5 

25 

8 

20 

6 

20 

3 

40 

4 

30 

4 

40 

3 

30 

8 

80 

8 

60 

8 

30 

3 

30 

8 

20 

8 

•  •  •  • 

3 

•  •  •  a 

3 

•  •  •  • 

5 

•p 


a 


Ft. 
100 
IQO 
100 
100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 

100 

100 

100 

100 
75 
90 

75 

100 
100 
60 
75 
80 
80 
80 

100 
100 

100 

100 

100 

100 

100 

70 

70 
80 


'81 


Remarks. 


Cu.ydi. 

714 

152 

,43 

54 

\       415 

122 

1,171 
120 

488 
1,872 

1,231 
897 

3,636 

816 

2,151 

86 

214 

145 

258 

92 

285 
56-3 
55i 
440 
631 
134 
83 

105 
312 

103 

191 

40 

838 

1,951 

412 

2,037 
842 


New  channel  blasted. 
Dry  bowlder  remoyed. 
Bowlder  io  mid-channel  removed. 
Bowlder  on  point  removed. 

Several  reefs  and  *bowlders  re- 
moved. 
Loose  rocks  and  bowlders  re- 
moved. 
Do. 
Dry  ledse   removed   to   widen 
channel. 
Do. 
Loose  rocks,  large  bowlders,  and 

solid  ledges  removed. 
Dry  ledgeand  bowlders  removed. 
Loose  rocks  and  solid  ledge  re- 
moved. 
New  channel  blasted    through 

solid  rock. 
Loose    rock    and    solid  ledges 

blasted  and  removed. 
New  ohann^   blasted;   cut-off 

made  and  island  removed. 
Large  bowlders  and  loose  rocks 
removed. 
Do. 
Do. 
Do. 
Solid  ledge  and  loose  rocks  re- 
moved. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Large  bowlders  and  loose  rocks 
removed. 
Do. 
Three  reefs  of  solid  ledge  and 

loose  rook. 
Solid  ledge  and  loose  rocks  re- 
moved. 
Large  bowlders  and  part  of  isl- 
and removed. 
One  large  bowlder  removed. 

Point  on  island  cut  off  and  bowld- 
ers removed. 
Three  separate  reefs  of  loose  rock 

and  bowlders  removed. 
Bowlders  and  solid  ledge  blasted 
and  removed. 
Do. 
Do. 
Being  worked  on. 
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Daring  the  past  fiscal  year  a  small  snagl>oat  worked  by  hand  i>ower 
was  kept  in  service  for  a  period  of  aboat  five  months  between  Monte 
zama  and  Warwick,  removing  obstructions  and  catting  overhanging 
trees,  effecting  the  removal  of  2,573  logs  and  snags  and  overhanging 
trees,  and  7G  yards  of  loose  rock.  For  aboat  the  same  length  of  time 
two  drilling  barges  were  kept  at  work  on  the  reefs  below  Albany,  Ga , 
between  Tea  Gap  Shoals  and  Mingo's  Island,  effecting  the  reraoviil  ot 
659  snags  and  oveihauging  trees  and  4,185  cabic  yanis  of  rock.  The 
work  has  been  in  charge  of  Mr.  P.  M.  Slaughter. 

The  funds  remaining  on  hand  and  the  appropriation  asked  for  can  be 
profitably  expended  in  continuing  the  work  of  cutting  through  rock 
shoals  below  Albany  and  in  removing  obstructions  from  the  river  chau 
nel  between  Albany  and  Montezuma. 

The  value  of  the  working  plant  upon  this  improvement  is  estimate<I 
at  $1,704.60.  When  worked  to  its  full  capacity,  an  annual  expeuditnie 
of  $20,000  is  required ;  a  less  expenditure  with  the  present  working 
plant  is  injudicious.  With  an  increase  of  working  plant,  about  $40,000 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1881). 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 

• 

Money  staiement. 

July  1, 1886,  amonnt  available $2,109  ^ 

Amount  appropriated  by  act  approved  Aagofit  5, 1886 20,000.00 

22. 109. 89 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  I,  1886 18, 166.  m' 

July  1, 1887,  outstanding  liabilities 1,540.24 

9. 706. 61 

July  1,  1887,  amouut  available 12,403.28 

{Amount  (estimated)  required  for  completion  of  existing  project 83, 000. 0*i 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    40, 000.  OC 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river  within  Ahf' 
limits  of  the  proposed  improvement  a  total  assessed  valuation  of  real  and  personal 
property  amounting  to  $13,451,611,  and  a  total  taxation  of  $156,916. 

No  information  has  •been  received  pertaining  to  the  past  fiscal  year.  The  foUowinj^ 
statement  is  for  the  fiscal  year  ending  June  30,  1886 :  Number  of  boats  employed  in 
the  commerce  of  this  river,  10 ;  valuation,  $126,000 ;  tonnage,  1,400 ;  draught,  in  feet^ 
2  to  5. 

During  the  year  ending  June  30,  1886,  these  boats  carried  in  freight,  as  follows  : 


Commercial  fertilizers  .tons.. 

Iron tons.. 

Grain bushels.. 

Cotton bales.. 

Lumber feet.. 

Merchandise bales.. 

Merchandise. barrels.. 

Livestock head.. 

Turpentine barrels.. 

Resin barrels.. 


6,542 

206 

27,680 

22,760 

4, 730, 000 

760 

189,700 

64 

3,000 

15,000 


Square  and  round  timber  .ft..     3,000,000 

Total  valuation $3,185,274 

Total  valuation  of  freights  ..  40,700 

Total  valuation  of  passseuger 
traffic 27,00<> 

Aggregate  valuation  of  river 

business $3,252,974 

Aggregate  valuation  i u  18S5 . .     3, 234, 163 
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Tho  large  iDcrcase  in  oar  river  bnsiDess  for  the  present  year  is  mainly  caused  by  llic 
improved  condition  of  the  river  as  caused  by  Government  appropriations,  thus  on- 
abfing  our  boats  to  run  the  year  through^  and,  by  connections  with  railroad  poiutn 
belowy  to  offer  through  rates  for  cotton  and  merchandise  to  and  from  all  points  cnst 
and  north  in  competition  with  oar  local  railroads,  thus  increasing  very  materially  tho 
amonnt  of  business  to  oar  boats,  and  enabling  the  merchants  on  the  river  to  com- 
pete in  freights  with  other  points  not  so  favorably  located. 

C.  £.  H0CHSTRA68BU, 
Vice  President  Ck>lumhu8  (Oa,)  Board  of  Trade, 

E.  L.  Wells,  Secretary. 


Pxx. 

IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

In  1823  the  State  of  Alabama  passed  an  act  to  aid  the  improvement 
of  the  Coosa  River,  and  in  1828  this  river  first  had  the  attention  of  Con- 
gress. In  1876  an  appropriation  was  made  for  improving  tho  Coosa 
Biver  between  Bome,  Oa.,  and  tho  Selma,  Bome  and  Dalton  Bailroad 
Bridge,  which  dates  the  beginning  of  the  improvement  of  this  river,  ac- 
cording to  the  present  project.  This  project  contemplates  the  improve- 
ment of  the  river  between  these  points,  to  give  a  minimum  depth  of  3 
feet  at  low  water,  overcoming  the  more  serious  obstrnctions  by  locks 
and  dams,  and  the  lesser  rock  shoals  and  sand  and  gravel  bars  by  rock 
excavation  and  by  works  of  contraction,  respectively. 

The  original  estimate  of  cost  of  this  improvement  is  $560,663.  To  this 
mnst  be  added  the  cost  of  improving  abont  29  miles  of  the  river  between 
Greensport  and  Gadsden,  Ala.,  not  included  in  any  survey  or  estimate ; 
also  the  increased  cost  of  the  better  class  of  work  adopted  in  the  con- 
struction of  locks  and  dams,  as  well  as  the  cost  of  removing  obstructions 
which  accumulate  annually  in  the  river  channel,  and  the  maintenance 
of  the  works.  Below  Greensport  the  improvement  is  of  a  permanent 
character,  consisting  of  locks  and  dams.  Above  Greensport  the  river 
has,  generally,  a  moderate  slope  and  banks  not  easily  eroded,  but,  in 
places,  a  movable  bottom,  where  works  of  contraction  are  required. 
The  improvement  of  this  part  of  the  river  will  have  that  degree  of  per- 
manence which  attaches  to  works  of  contraction  under  such  circum- 
stances. An  annual  expenditure  will  be  required  for  removing  obstruc- 
tions from  the  channel  and  for  maintaining  the  works. 

The  na>igatiou  of  this  river  is  now  obstructed  by  two  bridges  within 
tho  limits  of  the  contemplated  improvement. 

The  total  expenditure  up  to  the  present  time  is  $438,800.51.  Thechan- 
nel  above  Greensport  has  been  improved  by  straightening  and  widen- 
ing and  increasing  the  minimum  depth  from  16  inches  to  2  feet.  Below 
Greensport  the  work  of  lock  and  dam  navigation  to  overcome  the  more 
serious  obstructions  is  nearly  completed. 

The  condition  of  the  work  on  June  30, 1887,  was  as  follows : 

Lock  No.  1.— Lock  and  dam  completed  and  gates  set  up,  ready  to  receive  manenver- 
iDff  machinery. 

Lock  No.  2. — Lock  and  dam  completed  and  gates  set  up,  ready  to  receive  manenvor- 
loflr  machinery. 

Lock  No.  3.— Lock  and  dam  completed  and  gate  set  up,  ready  to  receive  raaueuver- 
ioc  machinery. 

Lock  No.  4. — Stone  quarried  aud  dressed,  except  coping,  quarters  for  employes 
erected  and  preparation  for  bnildini;  dam  commenced. 

.     8872  BNa  87 81 
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Daring  the  past  fiscal  year,  with  the  limited  appropriation  available, 
wotk  has  been  done  as  follows : 

Stripping  quarry,  ainoant  of  material  removed ...cable  yards..  86 

Stone  quarried do....  707 

Stoue  cat  and  dressed ^ do 46 

Stone  transported  from  quarry  to  work do 1,139 

Masonry  laid do....  663.51 

Excavation,  lock-pits,  rock  and  earth do 203 

Filling  behind  lock-walls do 1,655 

Holes  drilled  for  bolts,  etc lineal  feet..  389 

Concreting  in  miter  sill  foundation cubic  yards..  63 

Repairs  to  coffer-dams,  material  used do 168 

Gravel  removed  from  channel  below  lock do 3,270 

Gates  for  locks  Nos.  2  and  3  completed  and  set  up. 

Stone  received  for  dam cubic  yards. .  803. 59 

Lumber  (broad  measure)  received  for  dam feet..  73,677 

Miscellaneous  repairs  to  coffer-dams,  buildings,  plant,  etc.,  made  as  required. 
Nine  (9)  buildings  removed  from  Lock  3  and  constructed  at  Lock  4. 
Plans  have  been  prepared  for  maneuvering  machinery  for  the  locks. 
The  work  has  been  in  charge  of  Mr.  M.  T.  Singleton. 

The  funds  remaining  on  hand,  together  with  the  appropriation  aakeil 
for,  can  be  profitably  expended  in  continuing  the  improvement  between 
Home,  Ga.,  and  the  Selma,  Eome  and  Dalton  Railroad  Bridge,  Ala- 
bama. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $6,432;  but  the  work  is  of  such  character  that  a  trifling  increase  in 
the  plAnt  is  suflBcient  to  increase  very  greatly  the  amount  of  work. 
With  the  present  working  plant  an  annual  expenditure  of  $75,000  is 
required;  a  less  expenditure  with  the  present  working  plant  is  inju- 
dicious. 

It  is  recommended  that  the  appropriation  asked  for  be  made  availa- 
ble, by  suitable  legislation,  for  the  purchase  of  land  required  for  llie 
site  of  Lock  4;  otherwise  unnecessary  delay  will  bo  incurred  in  Ibe 
prosecution  of  the  work. 

The  estimated  annual  cost  of  maintaining  and  preserving  this  im- 
provement is  $10,000. 

Money  statement 

July  1,  1886,  amount  available $803.94 

Amount  appropriated  by  act  approved  August  5,  188G 45, 000. 00 

45,80a.lM 
July  1, 1887,  amount  expended  during  flscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 , $20,904. 4r> 

July  I,  1887,  outstanding  liabilities 890.97 

2],r04M 

July  1,  1^87,  amount  available 2:1, 999.  b'i 

{Amount  (estimated)  required  for  completion  of  oxistiug  project 97, 000. 00 
Amouut  that  can  be  protitably  expended  in  fiscal  yea  rending  June  30, 18oD    97,  COO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 


An  efibrt  has  been  made  to  obtain  commercial  statistics  from  parties  presumably 
intercatod  iu  the  navigation  of  this  river,  but  no  information  has  been  roceivwl.  The 
8^*itistic8  for  IKSo  nre  as  follows  : 
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The  following  is  a  list  of  the  boats  employed  on  the  river : 


Stdnev  P.  Smitli 

Oadiden 

JoelManblo 

HiUCity 

To  be  completed  by  September  15, 1886. 


Length 

at  water- 

Beam. 

line. 

Feet. 

Feet. 

137 

23 

164 

30 

140 

20 

140 

18 

175 

34 

Ton- 
nage. 


83.40 

13:i.  00 

97.  ir» 

iry.  7r> 

2:*o.oo 


DmiDg  the  year  ending  Jone  30, 1885,  these  boats  carried  freight  as  follows  : 


Cottoa bales.. 

Grain,  hay,  and  floor tons.. 

Gnaao do.. 

Miscellaneous  merchandise do.. 

Lumber feet(B.  M.)-. 

Passengers .••.^.... number.. 


25, 000 

;{,  r»oo 

2,500 

5, 000 

4,500,000 

8,000 


lu  addition  to  the  above,  about  24,000,000  foot  (B.M.)  yellow  pino  lumber  was 
rafted  to  the  mills  on  the  river. 


Pia. 


mPROVEBiENT  OP  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA. 

The  present  plan  of  improvement,  adopted  in  1873,  contemplates  a 
low-water  channel,  4  feet  in  depth  and  100  feet  in  width,  from  Colnm- 
bos,  Oa.,  to  Chattahoochee,  Fla.,  a  distance  of  223J  miles,  by  the  re- 
iboval  of  snags  and  other  obstrnctions  from  the  channel  and  overhang- 
ing trees  from  the  banks,  by  cutting  a  channel  tbrongh  the  rock  shoals 
and  deepening  sand-bars  by  scour. 

The  original  estimate  of  cost  of  this  improvemen  t  is  $385,247.66.  The 
limited  appropriations  available  have  compelled  slow  progress  of  the 
work,  and  have  added  the  annnal  accumulation  of  obstructions  due  to 
freshets  in  the  river,  to  the  amount  of  work  contemplated  in  the  origi- 
nal estimate.  There  has  also  been  added  the  cost  of  maintenance  of 
works  of  contraction  and  of  their  extension,  made  necessary  by  the 
works  themselves. 

This  improvement  is  at  several  points  of  a  permanent  character,  the 
bottom  of  the  river  being  of  rock,  and  the  banks  not  subject  to  erosion. 
At  other  points  the  river  has  a  movable  bottom  and  caving  banks,  and 
the  improvement  will  have,  with  an  annual  expenditure  for  maintenance 
and  repair,  that  degree  of  permanence  which  works  of  contraction  can 
give  to  such  a  stream. 

The  navigation  of  this  river  is  now  more  or  less  obstructed  by  three 
bridges  alr^idy  constructed  within  the  limits  of  the  proposed  improve- 
ment. 

The  expenditure  up  to  the  present  time  of  $205,470.58  has  resulted 
in  securing  a  fair  navigable  channel  between  Chattahoochee,  Fla.,  and 
Eufaula,  Ala.,  at  all  seasons  of  the  year,  and  between  Eafaula,  Ala.,  and 
Columbus,  6a.,  at  all  times  except  during  the  prevalence  of  extreme 
low  water. 
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The  following  table  exhibits  the  comlitlon  of  the  improvement  on 
June  30,  1837 : 


i 


a 


1 

•I 

3 

4 
5 
6 
7 

8 
0 
10 
11 
12 
13 
14 
15 
16 
17 
18 

10 


Nftmes  of  places. 


Soath  Commons 

Monnd  Bar 

Aborcronibio's  Bar  ... 

Woolfolk's  Bir 

Upat.««ie  Creek 

Fort  Mitchell  Bluff... 
FortMicboll  Blufl^  No  2 

Little  Uchco  Shoals.   . . 

Ueef  below  shoal 

Slick  BluflDSboAl 

MidilleRock 

Biff  Uchee  Shoals 

Old  head  of  Ucheo 

BettOD's  Upper  Rocks. 
Betton's  Lower  Rocks. 

Co<ly'8  Rocks 

Shell  Creek  Bar 

Culpepper  Island 


a 

O 

O  . 

|o 


So 


nardridj^es  Shoals 


1 

7 

8 

9 
10 
14 
U& 

17 

174 

18 

184 

19 

194 

204 

21 

22 

24 

82 

112 


222 
215 
211 
213 
212 
209 
2084 

206 

2054 

205 

2044 

204 

2034 

2024 

202 

201 

199 

191 


B 

bo 

o 


Ft 
2 

l\ 

14 

2 
2 
2 

2 
H 

i'i 

U 
U 


1 

2 
2 


p. 


111   2 


Ft. 

4 
4 
4 
4 
4 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


•c 
o 


300 
350 
350 
500 
300 
30 
40 

29 
50 
39 

30 
29 
40 
40 
50 
40 


FL     Ft 


100 
150 
150 
150 
150 


Remarka. 


€4 

C5 

60 

70 

100 

80 

80 

183 

200 

100 


350  350 
400  I  100 

35  '  100 


Brush  jetties. 

Do. 

Do. 
Brush  jetties  and  sboro  protection. 
Bnish  jetties. 
Marl  reef  beinc;  removed. 
Marl  reef  removed  to  widen  and  deepeo 

channel. 
Marl  blasted  and  removod. 

Do. 

Do. 

Do. 

Do. 

Da 
Hard  rock  blasted  and  removed. 

Do. 

Do. 
Shore  protection  (needs  repairs). 
Jetties  and  marl  reef  blated  and  re- 
moved, 
nard  rock  blasted  and  remored. 


NOTB.— Numbers  0, 7, 8, 9, 10, 11, 12,  and  13,  const ilute  Uchee  Rapids,  54  miles  long. 

During  the  ))ast  fiscal  year  the  new  steam  sna<2^-boat  Chattahoochee 
was  employed  for  about  five  months  upon  this  river  between  Chatta- 
hoochee, Fla.,  and  Columbus,  Ga.,  effecting  the  removal  of  1,733  logs 
and  trees  and  the  wreck  of  the  steamer  CMpIey.  This  vessel  was  fur- 
ther employed  during  the  season  upon  the  Apalachicola  Biver  under 
the  direction  of  (Captain  Black.  At  Uchee  Shoals  the  derrick  barges 
and  drilling  scows  were  employed  during  a  period  of  about  four  mon^s, 
removing  3,007  cubic  yards  of  marl  and  2  logs,  extending  the  prescribed 
channel  for  a  distance  of  1,740  feet.  The  work  has  been  in  charge  of 
Mr.  P.  M.  Slaughter. 

The  funds  remaining  on  hand,  together  with  the  appropriation  asked 
for,  can  be  profitably  ex[)ended  in  continuing  the  work  of  excavation 
upon  the  rock-reefs  between  Eufaula  and  Columbus,  and  in  the  employ- 
ment ofthe  new  snag-boat  for  the  removal  of  logs  and  other  obstractions. 

The  value  of  the  working  plant  uiK)n  this  improvement  is  estimated 
at  $19,600.  When  worked  to  its  full  capacity  an  annual  expenditure 
of  $20,000  is  required;  a  less  expenditure  with  the  present  working 
plant  is  injudicious.  With  an  increase  of  plant  about  $10,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30,  1839. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 

Money  statement. 

July  1,  1886,  amouDt  available |14, 161.57 

Amount  appropriated  by  act  approved  August  5,  1886 20, 000. 00 


July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  l&SG |;lC,Gi:i.94 

July  1,  1837,  outstanding  liabilities 1,0«.1)J 


34,161.r.7 


17.656.90 


July  1,  1887,  amount  available 16,504.67 
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I'Auiouut  ^estimated)  roquirod  for  complotion  of  existiu;;  project $16*2,228.69 

j  Amount  tliat  can  be  protitabl^  expended  in  Qscal  yoarondiug  Jnne30, 1889    40, 000. 00 
)  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Tho  census  of  1880  f^ives  for  the  counties  bordering  upon  this  river,  within  the 
limits  of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal 
property  amounting  to  $20,272,775,  and  a  total  taxation  of  $271,573. 

No  information  has  been  received  pertaining  to  the  past  fiscal  year.  The  following 
statement  is  for  the  fiscal  year  ending  Juno  30, 1836 :  Number  of  steam-boats  employed 
in  tho  commerce  of  this  river,  9 ;  valuation,  $124,500 ;  tonnage,  1,270;  draught  in  feet, 
2  to  5. 

During  the  year  ending  June  30, 1886,  these  boats  carried  in  freight  as  follows: 

Commercial  fertilizers tons..  9,064 

Iron tons..  240 

Cotton bales..  52,580 

Grain bushels..  189,760 

Lumber feet..  25t),000 

Merchandise bales..  2,560 

Merchandise barrels..  G()2,400 

Livestock head..  420 

Total  valuation $8,440,928 

Total  valuation  of  freights 90,620 

Total  Talnation  of  passenger  traffic 36,400 

Aggregate  valuation  of  river  business 8,567,948 

Aggregate  value  in  1885 7,945,948 

The  large  increase  in  our  river  business  is  mainly  caused  by  the  improved  condition 
of  our  river,  as  caused  by  the  Government  appropriations,  thus  enabling  our  boats  to 
run  the  year  through,  and  by  connections  with  railroad  points  below  to  offer  through 
rates  for  cotton  and  merchandise  to  and  from  all  points  east  and  north  in  competition 
with  our  local  railroads,  thus  increasing  very  materially  the  amount  of  business  to 
our  boats,  and  enabling  the  merchants  of  the  river  to  compete  in  freights  wiHi  other 
points  not  so  favorably  located.    *- 

C.   E.   HOCHSTRASSKR, 

Vice-President  Columbus  Board  of  Trade. 
£.  L.  Wells, 

Secretary. 


P  13. 
IMPROVEMENT  OF  TALLAPOSA  RIVER,  ALABAMA. 

The  plan  of  improvement,  pnrsaant  to  an  examination  and  partial 
snrvey  of  this  river,  made  by  an  act  of  Congress  approved  June  14, 
1880,  contemplates  obtaining  a  navigable  channel  from  the  mouth  of 
the  river  to  the  foot  of  Tallassee  Eeefs,  2  miles  below  the  town  of  Tal- 
lassee,  a  distance  of  48  miles,  with  a  least  depth  of  3  feet  and  width  of 
60  feet  at  low  water,  by  the  removal  of  snags,  logs,  etc.,  from  the  chan- 
nel, cntting  overhanging  trees  from  the  banks,  catting  the  prescribed 
channel  throngh  the  rock-reefs,  and  removing  sandbars  by  works  of 
contraction. 

The  original  estimate  of  cost  of  this  improvement  is  $40,125.  To 
this  mast  be  added  the  cost  of  removing  obstructions  brought  into  the 
river  channel  by  freshets  since  the  date  of  the  original  estimate.  This 
river,  within  the  limits  of  the  proposed  improvement,  has  generally  a 
movable  bottom  and  caving  banks,  with,  however,  a  moderate  slope. 
The  river  will  have  that  degree  of  permanence  which  can  be  given  by 
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works  of  contraction  to  rivers  having  such  characteristics.  An  annnal 
expenditure  will  be  required  for  the  removal  of  obstructions  constantly 
accumulating  in  the  channel  iind  for  the  maintenance  of  the  works. 

The  expenditure  up  to  June  30, 1887,  of  $26,513.20,  has  resulted  iu 
the  partial  improvement  of  the  channel  for  a  distance  of  41  miles  from 
the  mouth  of  the  river,  permitting  navigation  at  a  stage  of  water  2 
feet  above  low  water. 

During  the  past  fiscal  year  work  has  been  done  as  follows : 

The  snag-boat  Tallapoosa  commenced  work  at  the  month  of  the  river 
in  the  latter  part  of  August,  removing  logs  and  snags  fh)m  the  cjiiannel, 
and  cutting  overhanging  trees  on  the  banks,  and  continned  work  antil 
the  31st  of  December,  when  high  water  comi>elled  a  discontiDaaaoe. 
Early  in  June  the  boat  was  thoroughly  repaired  and  again  pat  at  work. 
One  thousand  two  hundred  and  thirty-eight  overhanging  trees,  logs, 
and  stumps  were  felled,  cut  up,  or  trimmed,  and  2,815  logs  and  snags 
were  pulled  up  from  the  river  channel;  320  feet  of  temporary  jetties 
were  built,  and  33  cubic  yards  of  rock  removeil.  The  boat  worked  over 
a  total  distance  of  about  42  miles,  having  an  average  crew  of  11  men. 
The  work  has  been  in  charge  of  Mr.  J.  B.  Turtle  to  date. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  the  removal  of  logs  and  snags  from  the  channel  and  cutting 
overhanging  trees,  etc,  in  continuation  of  the  present  method  of  im- 
provement. 

The  value  of  the  working  plant  upon  this  river  is  estimated  at  $6,293. 
When  worked  to  its  full  capacity,  an  annual  expenditure  of  $15,000  is 
required ;  a  less  expenditure  with  the  present  working  plant  is  injodi- 
cious.  With  an  increase  of  plant,  about  $30,000  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30, 1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $3,000. 

Money  statement 

July  1, 1886,  amoant  available fl,S76.54 

Amoant  appropriated  by  act  approved  Angast  5,  1886 .r-....^      7,500.00 

9,076.54 
July  1,  1837,  amoant  expended  daring  fiscal  year,  exclosive  of 

liabilities  outstanding  July  1, 1886 $3,071. 74 

Jnlvl,  1887,  outstanding  liabilities 576.13 

3.647.87 

July  1,  1887,  amount  available 5,42&67 

{Amou nt  (estimated)  required  for  completion  of  existing  project I.'*,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COIOCKRCIAL  STATISTICS. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  riv^ ,  within  the  limits 
of  the  proposed  improvement,  a  total  assessed  valuation  of  real  and  personal  prop- 
erty amounting  to  $13,528,123,  and  a  total  taxation  of  $258,062. 

It  has  been  estimated  that  the  falls  at  Tallassee,  2  miles  above  the  npper  limit  of  the 
proposed  improvement,  furnish  a  valuable  water-power  of  about  6,000  horse-power, 
of  which  about  one-eighth  is  now  utilized ;  and  that  this  improvement  wiU  f umi.>b 
transportation  for  cotton  and  merchandise  to  the  value  of  $1,700,000,  and  probably 
more,  should  the  improvement  of  the  river  lead  to  a  full  development  of  the  water- 
power  at  Tallassee. 

Irregular  trips  have  been  made  by  steamboats  during  the  past  fiscal  year ;  but  no 
considerable  amount  of  freight  has  been  carried. 
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P  14. 

IMPROVEMENT  OF  CAHAWBA  KlVER,  ALABAMA. 

The  plan  of  improvement,  adoptexl  iu  1883,  coutemplates  a  chauuel  GO 
feet  in  width  and  3  feet  iu  depth  at  low  water  from  its  mouth  to  the 
towu  of  Ccnterville,  a  distance  of  28  miles,  by  the  removal  of  all  ob- 
structions from  the  channel;  cutting  through  rock  reefs,  cutting  over- 
hanging trees,  and  removing  sand-bars  by  works  of  contraction. 

The  original  estimate  of  cost  of  this  improvement  is  $105,000.  The 
annual  accumulation  of  obstructions  in  the  channel  must  be  added  to 
the  woi*k  contemplated  by  this  estimate,  the  river  from  Centerville  to 
its  mouth  having,  generally,  a  movable  bottom  and  caving  banks  cov- 
ered with  timber.  The  improvement  will  have  that  degree  of  perma- 
nence which  can  be  given  by  works  of  contraction  to  a  river  with  such 
characteristics  of  bottom  and  banks,  and  having  at  several  points  a 
very  steep  slope.  An  annual  expenditure  will  be  required  for  the  re- 
moval of  obstructions  and  the  maintenance  of  the  works.  The  bridges 
which  obstruct  the  navigation  of  this  river,  and  under  existing  law 
prevent  the  expenditure  of  an  appropriation,  otherwise  available,  have 
been  heretofore  reported  and  the  report  printed  in  Senate  Ex.  Doc.  No. 
13,  Forty-ninth  Congress,  first  session.  One  of  them  is  the  Selma  and 
New  Orleans  Railroad  Bridge,  about  8  miles  above  the  mouth  of  the 
river;  and  the  other,  the  Alabama  Central  Railroad  Bridge,  about  31 
miles  above  the  mouth. 

The  expenditure  up  to  June  30,  I8S7,  of  $39,620.29  has  resulted  iu 
the  partial  improvement  of  the  river  from  its  month  to  Centerville, 
adapting  it  to  high- water  navigation.  This  is  within  a  distance  of  21 
miles  of  Cane  Creek,  which  is  within  the  Cahawba  coal-fields.  For  the 
latter  section  of  the  river,  lock  and  dam  navigation  has  been  proposed. 

Daring  the  past  fiscal  year  no  work  has  been  done,  no  funds  being 
available.  An  appropriation  of  $7,500  was  made  for  this  work  by  the 
river  and  harbor  act  approved  August  5,  1886,  but  the  appropriation 
was  coupled  with  a  proviso, '' that  no  part  of  said  sum  shall  be  ex- 
pended until  the  officer  in  charge  shall  have  reported  that  the  railroad 
and  other  bridges  across  said  river  have  been  provided  with  good  and 
sufficient  draw-openings.'' 

These  bridges  continue  to- obstruct  the  navigation  of  the  river,  not 
having  been  provided  with  draw-openings.  There  is  no  evidence  of  any 
intention  on  the  part  of  the  owners  of  these  bridges  to  provide  such 
draw-openings. 

The  working  plant  belonging  to  this  improvement  is  comparatively' 
new  and  in  good  order,  and  has  been  transferred  to  the  improvement  of 
the  Escambia  and  Conecuh  rivers,  Florida  and  Alabama,  rather  than 
to  permit  it  to  rot  down  without  performing  any  service.  The  work  has 
been  in  charge  of  Mr.  J.  E.  Turtle.  The  value  of  the  working  plant  per- 
taining to  this  improvement  is  estimated  at  $6,255.  When  worked  to 
its  full  capacity,  an  annual  expenditure  of  $15,000  is  required  ;  a  less 
expenditure  with  the  present  working  plant  is  injudicious.  With  an 
increase  of  plant,  about  $30,000  can  bo  profitably  expended  during  the 
fiscal  year  ending  June  30,  1889,  if  the  present  impediment  to  any  ex 
penditure  whatever  be  removed.  This  will  require  legislation,  which  is 
recommended,  to  compel  the  removal  of  the  obstructions. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $5,000. 


1288     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Money  statement. 

July  I,  188G,  amount  available $1,010.21 

Amon  nt  appropriated  by  act  approved  August  5, 1886 7, 5C0. 00 


July  1, 1887,  amount  expended  during  fiscal  year,  exclusive 

ofliabilitiesoutAtaudincJnlyl,  188i) $639.50 

July  1, 1887,  outstanding  liabilities 68.86 


8,510.21 


708. :« 


July  1,  1887,  amount  available , 7,801.85 


< 


"Amount  (estimated)  required  for  completion  of  existing  project 157, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno30y  1889    30. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  nets  of  lb66  and  1867. 


COMMERCIAL  STATISTICS. 

The  census  of  1889  gives  for  the  counties  bordering  upon  this  river,  within  the  limits 
of  the  proposed  improvement,  a  totalassessod  valuation  of  real  and  personal  property 
amounting  to  $9,118,034,  and  a  total  taxation  of  $156,^26. 

It  is  not  thought  that  any  \'«s8els  have  made  use  of  this  river  during  the  past  fi.«ical 
year.  It  has  been  estimated  thit  the  improvomont  of  the  river  will  furnish  trans- 
portation for  cotton  and  merchandise  to  the  value  of  about  $3,870,000,  and  that  the 
saving  to  the  planters  adjacent  to  tbo  river,  on  their  cotton  crops  alone,  will  be 
$60,000  anonally ;  that  with  slackwater  navigation  abovo  Centerville  to  Cane  Creek, 
the  main  business  of  the  river  will  result  from  the  development  of  the  immense  coal, 
iron,  and  timber  interests  of  the  Cahawba  Valley  ;  but  that  this  development  will  re- 
quire an  extension  of  the  river  improvement  by  a  system  of  slackwater  navisratioo 
from  Centerville  to  Cane  Creek,  a  distance  of  21  miles. 


P  15. 
IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

The  plan  of  improvement  for  the  Alabama  River,  adopted  iu  1870, 
coutemplates  a  channel  200  feet  in  width  and  4  feet  in  depth  at  low 
water,  from  its  mouth  50  miles  above  Mobile,  Ala.,  to  Wetumpka,  Ala., 
a  distance  of  323  miles.  Before  the  improvement  was  commeDced,  the 
channel  had  a  least  depth  of  about  2  feet  on  some  of  the  shoals,  aii<l  was 
obstructed  by  snags  and  overhanging  trees. 

The  original  estimate  of  cost  of  this  improvement  is  $229,741.  The 
work  of  removing  the  annual  accumulation  of  obstructions  in  the  river 
channel,  duo  to  freshets,  has  been  added  to  the  work  contemplated  by 
this  estimate,  as  well  as  the  cost  of  renewing  and  extending  works  of 
contraction.  The  improvement  will  have,  with  an  annual  expenditure 
for  the  maintenance  of  the  work,  that  degree  of  permanence  which  can 
be  given  to  such  a  stream  by  works  of  contraction. 

The  expenditure  up  to  June  30,  1887,  of  $134,470.78  has  resulted 
in  opening  20  miles  of  the  lower  river,  below  the  cut-off,  before  inac 
cessible  during  low  water,  and  rendering  that  part  of  the  river  Inflow 
Montgomery,  Ala.,  easy  of  navigation  during  ordinary  low  water. 

During  the  past  fiscal  year  operations  were  resumed  with  the  snag 
boat  W.J.  Twining  in  the  latter  part  of  August,  and  continued  uutii 
suspended  by  high  water  in  the  latter  part  of  November :  738  over 
hanging  trees,  stumps,  and  drift-logs  were  felled,  cut  up,  or  trimmed,  and 
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IfGSd  logs  and  soags  woro  taken  up  from  the  river  cbanuel.  Tbo  work 
done  extended  from  the  month  of  the  Tallapoosa  Biver  to  the  mouth  of 
the  Alabama  Biver,  the  steamer  making  869  miles  while  at  work.  Early 
in  June,  1887,  the  Twining  was  taken  to  Mobile,  Ala.,  to  be  laid  up  on  the 
**  ways  ^  for  extensive  repairs.  The  work  has  been  in  charge  of  Mr.  J. 
B.  Turtle. 

It  is  proposed  to  expend  the  funds  remaining  on  hand  and  the  appro- 
priation asked  for  in  the  removal  of  snags  and  other  obstructions  from 
the  channel^  and  in  the  construction  and  repair  ot  works  of  contraction 
upon  shoals  in  the  river. 

The  value  of  the  working  plant'  upon  this  river  is  estimated  at 
$18,083.  When  worked  to  its  full  capacity,  an  annual  expenditure 
of  $20,000  is  required ;  a  less  expenditure  with  the  present  working 
plant  is  injudicious.  With  a  slight  increase  of  plant,  about  $40,000  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30, 1889. 

The  estimated  annual  cost  of  preserving  and  maintaining  this  im- 
provement is  $10,000. 

Money  statement. 

July  ly  1886,  amount  available $285.88 

Amoant  appropriated  by  act  approved  Aagast  5,  1886 15, 000. 00 

15, 285. 88 
Jaly  1, 1887,  amoant  expended  daring  fiscal  year,  ozclasive  of 

liabilitiesoatstandiogJaly  1,1886 $4,762.66 

Jaly  ly  1887,  oatstanding  liabilities 431.65 

5, 194. 31 


July  1, 1887,  amoant  available 10,091.57 


Amoant  (estimated)  reaaired  for  completion  of  existing  project. ..... ..     84, 741. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889    40, 000. 00 
Submitted  in  oomplianoe  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  oensoB  of  1880  gives  for  the  conn  ties  bordering  upon  this  riyer,  within  the 
limits  of  the  proposed  improyement,  a  total  assessed  valuation  of  real  and  personal 
property  amoantins  to  $25,520,752,  and  a  total  taxation  of  $461,681. 

Mr.  A.  Pope  St.  John,  lecretary  of  Mobile  Chamber  of  Commerce,  states  that  "  the 
receipts  by  Alabama  Riyer  from  September  1,  1886,  to  July  1,  1887,  were  50,467  bales 
of  cotton. 

'*  From  September  1, 1885,  to  July  1, 1886,  the  receipts  amounted  to  42,869  bales  of 
cotton. 

"  We  have  made  an  effort  to  get  at  the  business  or  volume  of  basiness  up  the  riv- 
ers, bat  failed  to  get  the  co-operation  of  the  steam-boat  interests.'^ 

Mr.  T.  H.  Moore,  general  manager  of  Montgomery  Trade  Company's  line  of  steam- 
ers, gives  the  following  statement  of  freights  carried  by  the  steamers  Jewell  and 
Alabama  during  the  fis^l  year  ending  June  30,  1887 : 

Bales 

Through  cotton  shipped  from  Montgomery  and  Selma  to  Liverpool  and  east- 
em  points  11,554 

Local  cotton  from  river  landings  to  Montgomery 2,450 

Local  cotton  from  river  landings  to  Selma 1,525 

Local  cotton  from  river  landings  to  Mobile 5,577 

Total 21,106 

There  are  now  employed  upon  this  river  six  steam-boats,  aggregating  1,900  tons 
capacity,  and  of  this  the  two  boats  of  the  Montgomery  Trade  Company  have  a  united 
capacity  of  750  tons. 
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P  l6. 

preliminary  examination  of  flint  river,  georgl^  from  monte- 

zuma  to  old  agency. 

United  States  Engineer  Office, 

Montgomery^  Ala.j  February  7, 1887. 

General:  In  compliance  witli  circalar  letter  from  Office  of  Chief  of 
Engineers,  reqniring  preliminary  examination  or  survey  of  Flint  Bivor, 
from  Montezuma  to  Old  Agency,  Oeorgia,  I  havecansed  a  preliminary 
examination  to  be  made  of  Flint  Biver,  from  Montezuma  to  Old  Agency, 
Georgia,  for  the  purpose  of  ascertaining  whether  this  portion  of  the 
Flint  River  is  worthy  of  improvement,  and  the  probable  cost  of  making 
the  survey  and  report  contemplated  by  the  river  and  harbor  act  of 
August  5, 188G,  including  the  project  and  estimate  of  cost  of  improve- 
ment proper  to  be  made. 

The  examination  has  been  made,  ander  my  direction,  by  Assistant 
Engineer  P.  M.  Slaughter,  in  local  charge  of  the  improvement  of  Flint 
River,  and  appears  to  indicate  that  this  portion  of  Flint  River  is  worthy 
of  improvement,  provided  that  the  bridges  which  now  obstmct  it  are 
furnished  with  suitable  draw  spans. 

Mr.  Slaughter  submits  a  rough  estimate  of  the  cost  of  improvement 
($25,000)  of  the  fifty  miles  of  river,  more  or  less,  under  consideration; 
and  estimates  the  value  of  real  and  personal  property  in  the  counties 
interested  in  the  proposed  improvement  at  $7,612,941.  He  submits  a 
letter  from  Messrs.  John  F.  Lewis  &  Son,  of  Montezuma,  Ga.,  in  which 
it  is  estimated  that  the  improvement  of  this  section  of  Flint  River  will 
afford  transportation-  (annually)  for  3,000  bales  of  cotton,  500  tons  of 
fertilizers,  200  barrels  of  sirup,  and  large  quantities  of  general  mer- 
chandise. 

I  am  of  the  opinion  that  a  survey  which  can  serve  as  a  basis  for  a 
project  and  estimate  of  cost  of  improvement  proper  to  be  made  will 
cost  about  $450,  and  this  expenditure  is  recommended. 
Very  respectfully,  your  obedient  servant, 

R.  L.  HoxEB. 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.   P.   M.   SLAUGHTER,  ASSISTANT  ENGINEER. 

lu  obedience  to  the  iustractioDs  contained  in  yonr  letter  of  November  20,  1886,  u 
soon  as  the  river  was  at  a  suitable  stage  I  went  to  the  point  on  Flint  River  known 
as  the  old  '^Agency/'  in  Crawford  connty,  Cla.,  so  oaUed  on  aeconnt  of  its  having 
been  a  Government  station  and  reservation.  The  main  connty  road  from  Colnmbos 
to  Macon,  Ga.,  crosses  the  river  at  this  point;  distance  to  Macon,  33  miles.  It  was 
once  the  head  of  navigation,  and  two  steam-boats  were  bnilt  there.  The  river  for  5 
miles  above  the  Old  Agency  presents  no  obstacles  to  navigation. 

At  the  time  the  examination  was  made  the  water  in  the  river  was  18  inches  above 
low  water.  I  ran  a  line  of  soundings  down  the  middle  of  river,  thns  giving  the 
average  depth  of  the  water.    The  soundings  given  are  reduced  soundings. 

FIRST    DIVISION— FROM    THE    OLD    AGENCY    TO  THE  CROSSING  OP  THE    SOUTHWEST- 
ERN RAILROAD,  NEAR  THE  TOWN  OF  REYNOLDS  ;  DISTANCE  ESTIMATED,  15  MILES. 

The  river  at  the  agency  is  about  150  feet  wide,  3i  feet  deep,  and  flows  in  a  sonth- 
crly  direction  with  a  1-milo  current.  Aiiout  one-fourth  of  a  mile  below  the  starting 
point  (the  ferry)  the  first  obstructions  arc  found  in  the  form  of  bowlders,  which  aie 
scattered  across  the  channel  with  3i  feet  of  water  between.  These  are  the  only  rock 
obstmctions  to  be  met  with  on  this  portion  of  Flint  River  now  ander  examination. 
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Tho  river  for  tho  first  3  miles  is  comparatively  straight,  mnuing  throagh  a  well-cnl- 
iivated  coantry,  and  is  free  of  all  obstruotioos. 

For  the  next  6  miles  the  river  is  narrowed  to  125  feet,  with  long  beuds,  uud  scattor- 
iog  snags  are  foand  in  the  crossings,  tho  boiindings  indicating  i)lonty  of  water  ex- 
cept at  one  place,  a  sandbar  on  which  only  2  feet  was  found.  The  same  remark  im- 
plies to  the  next  G  miles^  only  the  nnmber  of  snag:8  in  the  bends,  which  are  shorter, 
DM  increased.  This  bnngs  us  to  the  railroad  bridge  and  end  of  the  first  division. 
Here  the  river  is  spanned  by  a  covered  wooden  lattice  bridge  about  25  feet  above  low 
water,  presenting  a  serious  obstruction  to,  navigation.  The  rise  of  tho  river  at  thiE 
point  does  not  exceed  20  feet,  as  the  high- water  area  extends  to  t  he  eastward  to  a 
distance  of  2  miles. 

About  2  miles  west  of  this  bridge,  on  the  railroad,  is  the  town  of  Reynolds,  with  a 
population  of  GOO;  receipts  of  cotton,  3,000  bales. 

SECOND    DIVISION— FROM    THE     RAILROAD    BRIDGE    TO    UOLUNSHEAD'S    FERRY,    2*^ 

MILES. 

Soon  after  leaving,  the  river  narrows  to  100  feet,  with  a  depth  from  5  to  10  feet, 
with  a  current  increasing  to  2  miles  per  hour.  For  the  first  8  miles  the  bends  are 
long,  and  long,  straight  reaches  intervene ;  these  8  miles  are  reasonably  fVee  of  snags, 
the  river  running  throueh  a  cultivated  country. 

For  tho  next  G  miles  the  river,  retaining  its  width  and  depth  with  a  2-mile  current, 
runs  altematelv  through  cleared  and  timbered  lands.  Through  the  timbered  landc 
the  bends  are  snort  and  badly  obstructed  with  snags. 

For  tho  next  8  miles  tho  river  narrows  to  80  feet,  aud  with  au  accelerated  current 
flows  through  a  heavily-timbered  district,  making  veiy  short  bends,  which  are  badly 
obstructed  with  timber  from  the  caving  banks.  This  is  tho  worst  obstructed  section 
on  the  river.    At  the  end  of  this  section  is  HoUinshead's  Ferry. 

THIRD  DIVISION— FROM   HOLLINSUEAD'S  FERRY  TO  MONTEZUMA. 

Soon  after  leaving  the  ferry  the  river  widens  to  150  feet  with  no  perceptible  cur- 
rent, and  resembles  a  lake  or  succession  of  lakes  for  over  4  miles,  soundings  indicat- 
ing 4  feet.  At  tho  end  of  these  lakes  the  river  narrows  up  to  a  width  of  80  feet,  and 
with  a  2i  mile  current  sweeps  through  a  low,  heavily  timbered  country,  making 
short  caving  bends,  which  are  badly  obstructed  with  fallen  timber.  It  continues  this 
wav  for  3  miles  to  tho  mouth  of  Whitewater  Creek^  the  largest  tributary  met  with. 

Just  beforo  reaching  the  mouth  of  tho  creek  the  river  makes  an  abrupt  bend  to  the 
east^  returning  to  within  200  yards  of  its  starting  point.  I  estimate  the  length  of  the 
bend  to  be  about  1  mile.  This  bend  is  full  of  small  timber ;  the  width  of  the  stream 
60  feet,  and  depth  6  feet.  Through  the  narrow  neck  of  land  at  the  head  of  termi- 
nus of  the  bend,  a  small  cut-off  was  trying  to  form,  but  was  prevented  by  the  heavv 
growth  of  gum  trees.    In  case  the  river  is  ever  improved  this  cut-off  should  be  closed. 

From  the  mouth  of  Whitewater  Creek  to  the  upper  ferry,  a  distanco  of  4  miles  on 
the  left  bank,  the  country  is  high  and  rolling;  consequently  the  bends  are  longer  aud 
lees  obstructed;  Just  below  the  ferry  the  river  sweeps  around  a  long  bend  to  the  west 
for  a  distance  of  2  miles.  At  the  foot  of  this  bend  the  river  is  crossed  by  the  South- 
western Railroad  on  a  wooden  lattice-covered  bridge  about  30  feet  above  low  water. 
This  bridge  forms  a  serious  obstruction  to  navigation  at  low  water,  and  totally  pro- 
hibits it  at  high  water;  200  yards  below  the  bridge  is  the  head  of  tho  improvement 
of  }*lint  River,  between  Albany  and  Montezuma.  I  estimate  the  entire  distance  from 
the  Old  Agency  to  Montezuma  at  50  miles. 

Tho  only  obstruction  to  navigation,  besides  the  few  bowlders  at  the  agency,  are 
soi^gs  and  overhanging  trees,  the  removal  of  which  would  cost  $25,000,  as  rollows: 

Cost  of  snag-boat,  with  steam  derrick,  complete $5,000 

Removal  of  snags  from  50  miles  of  river  at  400  per  mile 20,000 

TotaLamount  required 25,000 

The  valne  of  real  and  personal  property  in  tho  counties  interested  in  the  proposed 
improvement  as  derived  from  the  oomptroller-generaVsrei>ort  for  1866,  is  as  follows : 

Upson $1,504,072 

Crawford 761,163 

Taylor 968,101 

Macon 1,611,039 

Hoostoo 2,518.101 

Talbot 1.250,465 

Total 7,612,941 
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According  to  tho  coDsas  of  1880,  these  counties  produced  58,417  bales  of  cotton,  di- 
vided OS  foUowB : 

Upson 18,540 

Crawford 6,765 

Taylor 4,854 

Maoon , 8,834 

Houston 19,099 

Talbot 10,325 

Total 58,417 

Total  value 1 2,920,850 

I  recommend  this  portion  of  Flint  River  as  worthy  of  improvement  for  the  follow- 
ing reasons : 

(1)  The  large  value  of  property  interested,  as  ofiBciaUy  stated. 

(2)  The  laree  amount  of  timber,  both  oak  and  pine  (now  valueless),  that  will  be 
rendered  available. 

(3)  The  stimulus  that  will  be  given  "to  the  cultivation  of  the  rich  alluvial  lands 
that  border  the  river"  b^  means  of  cheap  water  transportatioiL 

(4)  The  check  ui>on  high  railroad  freights,  by  means  of  a  competing  water-line. 

(5)  Because  the  planters  on  the  river,  for  the  most  part,  have  to  haul  their  prod 
nets  over  a  bad  roacL  a  distance  of  firom  SfO  to  30  miles  to  market. 

(6)  The  small  amount  of  cost  as  compared  with  the  benefits  to  be  derived. 

The  project  recommended  is  the  removal  of  the  bowlders  at  the  Old  Agency  ;  the 
removal  of  snags,  and  the  cutting  of  the  overhanging  timber  along  the  banks  of  the 
stream.  This  would  afford  navigation  for  light-draught  steamers  for  nine  months  iu 
the  year. 

The  cost  of  an  instrumental  survey,  should  it  be  found  necessary  to  make  one,  would 
be  $800. 
The  inclosed  letter  shows  the  present  and  expected  conmierce. 
Very  respectfully,  your  obedient  servant, 

P.  M.  Slaughtkr, 
AsfUtani  Engineer. 
Capt  R.  L.  HoxiE, 

Carps  of  Engineer$,  U.  8.  A,  ' 
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IMPROVEMENT  OP  THE  HARBOR  OF  MOBUiE ;  OF  WARRIOR,  TOMBIGBEE, 
AND  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OF  CERTAIN  RIVERS  IN 
MISSISSIPPI-IMPROVEMENT  OP  CHANNEL  TO  BILOXI  BAY. 


REPORT  OF  MAJOR  A,  N.  DAMRELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Mobile  Harbor,  Alabama. 

2.  Black  Warrior  River,  from  Tascaloosa 

to  Daniel's  Creek.  Alabama. 

f  Wi|rrior  Riyer,  Alabama, 
j  Tombigbee  River,  from  Fultoa  to 
S     Vienna. 

I  Tombigbee  River,  below  Vienna. 

4.  old  Town  Creek,  Mississippi. 

5.  Noxnbee  River,  Mississippi. 


3. 


6.  Pascagoula  River,  Mississippi. 

7.  Harbor  at  Biloxl  Bay,  Mississippi. 

8.  Pearl  River,  Mississippi,  between  Ed- 

Inbu^h  and  Cartnage. 

9.  Pearl  River,  Mississippi,  from  Jackson 

to  Carthage. 
10.  Pearl  River,  Mississippi,  below  Jack- 
.    son. 


EXAMINATION. 

11.  Nozuboo  River,  Mississippi,  to  ascertain  whothor  it  can  bo  mi^do  continnonsly 

navigable  by  a  system  of  looks  and  dams,  or  otherwise. 


United  States  Engineer  Office, 

MobilejAla.y  August  G,  1887. 

Sir:  I  have  the  honor  to  forward  herewith  anDaal  reports  for  fiscal 
year  ending  June  30,  1887,  for  the  works  of  improvement  under  my 
charge. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 
Major  of  Ungineers. 
The  Chief  of  Engineers,  U.  S.  A. 


Qi. 

IMPROVEMENT  OF  THE  HARBOR  AT  MOBILE,  ALABAMA. 

The  improvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was 
begun  by  the  General  Government  in  1827,  the  depth  of  water  then  be-  • 
ing  5^  feet  through  Choctaw  Pass,  and  8  feet  on  Dog  River  Bar. 
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The  appropriations  from  1827  to  1857  were  as  follows : 

By  act  of  Congress,  May  20, 18% $10,000.00 

By  actofCongrew,  March 2, 1829 20,000.00 

By  act  of  Congress,  Jane  23, 1834 10,000.00 

By  act  of  Congress,  MarchS,  1835 17,997.00 

ByactofCongresSyMarchS,  1837 50,000.00 

By  act  of  Congress,  July  7, 1838 50,000.00 

By  act  of  Congress,  Angnst  30, 1858 50,000.00 

207.997.60 
By  act  of  Congress,  March  3,  1%7  (relief  daim) 20,833.06 

Total 228,830.68 

The  result  obtained  was  a  channel  10  feet  deep  and  200  ftot  wide 
through  the  pass,  and  the  same  depth  with  an  unknown  width  over  the 
bar.  In  1860  the  channel  through  the  pass  was  found  to  have  shoaled 
to  7i  feet,  the  depth  of  water  on  the  bar  remaining  the  same. 

No  further  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amounts  were  appropriated  for  the 
purpose  of  obtaining  a  depth  of  13  feet : 

By  act  of  Congress,  July  11,  1870 $50,000 

By  act  of  Congress,  March  3, 1871 50,000 

By  act  of  Congress,  June  10, 1872 75,000 

By  act  of  Congress,  March  3,  1873 100,000 

By  act  of  Congress,  Jane  23,  1874 100,000 

By  act  of  Congress,  March  3,  1875 26,000 

Total 401,000 

This  amount  was  expended  in  dredging  a  channel  13  feet  deep  and 
300  feet  wide  from  the  mouth  ot  the  Mobile  Biver  through  <<  Ohootaw 
Pass,''  and  in  deepening  and  extending  that  through  <'Dog  Biver  Bar" 
to  the  13-foot  curve  in  the  bay.  The  work  was  completed  in  September, 
1876,  and  the  channel  remained  practically  as  it  was  dredged  until  the 
commencement  of  the  present  project  February  19, 1881. 

In  1878  a  survey  was  directed  to  be  made  in  order  to  determine 
whether  the  existing  channel  could  be  improved  to  a  depth  of  22  feet, 
and  for  this  purpose  Congress,  by  act,  June  18, 1878,  appropriated  the 
sum  of  $10,000. 

The  survey  was  made  and  a  report  was  submitted  to  the  Chief  of 
Engineers  suggesting  several  plans  of  improvement.  In  March,  1880, 
it  was  finally  decided  to  continue  the  former  improvement  by  dredging 
to  a  depth  of  17  feet  with  a  uniform  width  of  200  feet  from  the  17-foot 
curve  in  Mobile  Biver  to  the  curve  of  the  same  depth  in  the  lower  bay, 
the  estimated  cost  being  $820,000.  From  1878  to  June  30,  1887,  the 
following  amounts  have  been  appropriated : 

By  act  of  Congress,  Jane  18,  1878,  (survey) flO,OO0 

By  act  of  Congress,  March  3,  1879 100,000 

By  act  of  Congress,  Jnno  14, 1880 125,000 

By  act  of  Congress,  March  3,  1881 100,000 

By  act  of  Congress,  August  2,  1882 1^000 

By  act  of  Congress,  July  5,  1884 200,000 

By  %ct  of  Congress,  August  6,  1886 90,000 

Total 750,000 
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Statemfnt  of  work  done  under  the  above  appropriaiione. 


Diteof  aoi. 


Hat.  3,  lfl7») 

JitDel4,18805 
Hw.a,1881.. 
Aog.S,1882.. 
Jaly  4,  1884.. 
Aug.  e,  1886.. 


Totol 


Name  of  contractor. 


Geoixo  C.  Fobea  it  Co 

G.  I*.  Long 

Il.l£oore 

Tobias  Bnrke 

B.  Hoore 


Contract 
price 


Oentt. 

12.8 

11.7 
12.8 

0 

9.5 


Kamber  of 

cobio  yards 

removed. 


1,610,804 

724,730 

888,003 

1,020.438 

829,854 


5,973,010 


Date  of  com- 
mencing 
TTork. 


Feb.  19,1881 

lfar.21,1882 
Jan.  24,1883 
Sept.  19, 1884 
Oct     2.1886 


Date  of  com- 
pleting work. 


Not.   9,1882 

Jan.  24,1884 
Feb.  9,1884 
Jane  IS,  1886 
Apr.  25, 1887 


The  progress  of  the  improvemeDt  of  the  channel  from  Mobile  to  the 
anchorage  in  the  lower  bay  during  the  fiscal  year  ending  Jane  30, 1887, 
was  as  follows : 

Total  number  cubic  yards  of  material  removed,  829,854. 

Gut  No.  4  was  dredged  from  a  point  140  feet  south  of  Cluster  No.  4, 
to  a  point  140  feet  north  of  Cluster  No.  23,  a  distance  of  49,995  feet,  and 
fh>m  a  point  opposite  Cluster  No.  27  to  Cluster  No.  30,  7,799  feet. 

The  lower  turn  on  Fowl  Biver  Seef  was  widened  for  a  length  of  1,750 
feet  and  with  a  central  width  of  315  feet,  facilitating  the  navigation  of 
the  channel  at  that  point. 

TalnUar  ettUemetU  ofoondiUon  of  ike  improvement  of  Mobile  Harhorj  Alabama, 
[Project:  17  feet  dredged  channel  at  mean  low  tide,  Jane  30, 1887.  J 


LooaUty. 


Initial  point  at  month  of  MobUe  Birer,  or  Chain 
ClosterNo.  1 

From  Chain  Clnster  Ko.  1  to  Chain  Closter  Ko.  2. . . 

From  Chain  Cloater  Xo.  2  to  Upper  Gap  Light  Stake. 

Upper  Gap  Light  Stake  to  Clofiter  Ko.  2 

Cmiter  No.  2  to  Cliain  Clnster  Ko.  3,  middle  ground 
between  Mobile  and  Spanish  rirers 

Chain  Claater  Ko.  3  to  Lower  Gap  Light  Stake 

Lower  Gap  Light  Stake  to  Claater  No.  3 

Claater  No.  3  to  Closter  No.  A 

Cluster  No.  4  to  Closter  No.  5,  Dog  Riyer  Bar 

Closter  No.  5  to  Clnster  No.  6,  Dog  Riror  Bar 

Claater  Nc.  0  to  Claster  No.  7 

Claster  No.  7  to  Clnster  No.  8 

Clostor  No.  8  to  Claster  No.  0 

Cloater  No.  0  to  Claster  No.  10 

Claster  No.  10toClosterNo.il 

Claster  No.  11  to  Claster  No.  12 

Claster  No.  12  to  Claster  No.  13 

Clnster  No.  13  to  Claster  No.  U 

Claster  No.  U  to  Claster  No.  15 

Claster  No.  15  to  Claster  No.  16 

ClosterNo.  16  to  Claster  No.  17 

ClosterNo.  17  to  Claster  No.  18 ... 

ClosterNo.  18  to  Claster  No.  10 

ClosterNo.  10  to  Claster  No.  20 

ClosterNo.  20  to  Claster  No.  21 

Claster  No.  21  to  Claster  No.  32 

Claster  No.  2  i  to  Claster  No.  23 


Dredged,  1881-*87. 


a 


S. 


JfOst. 


0.06 
0.45 
0.64 

>.07 

1.48 

1.06 

2.46 

8.25 

3.50 

4.02 

4.50 

6.00 

6.61 

6.11 

6.60 

7.08 

7.54 

&03 

8.54 

0.03 

0.52 

10.01 

10.52 

11.00 

11.41 

11.00 


II 


Feti. 


330 
2,080 

078 

2,250 
2,182 
2,665 
2.603 
4,104 
],838 
2,735 
2,008 
2.654 
2,713 
2,655 
2,610 
2.501 
2.418 
2,625 
2.660 
2,501 
2,582 
2.616 
2.650 
2,580 
2,650 
2,500 


3 


Ftet. 
145 
145 
145 
245 

155 
1.55 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
145 
146 


FuL 

10-20 

10-20 

18-10 

18-10 

18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 
18-10 


Szamin*tion, 
188^*87. 


o 

6 

a 


FmL 
200 
200 
200 
800 

100 
100 
180 
180 
180 
180 
180 
180 
180 
180 
180 
-  180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 
180 


FteL 
20.4 
10.3 
20.7 
22 

20.1 
20.0 
10.7 
20.5 
10.5 
20.6 
l&O 
10.6 
2a5 
20 

2ai 

18 

ia4 

18.6 

18.0 

18.1 

18 

10.5 

10 

10 

18.6 

10.8 

16u8 
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Tabular  $iatemfnt  of  condUiom  of  the  improtemfHi  of  Mohilt  BarhoTf  Alabama — Cont'd. 


LocaUty. 


Cluster  Ko.  23  to  Cluster  No.  24 

Closter  Ko.  24  to  Cluster  Ko.  25 

Cluster  No.  25  to  Claster  No.  26 

Cluster  No.  26  to  Cluster  No.  27 

Cluster  No.  27  to  Claster  No.  28 

Claster  No.  28  to  Claster  No.  29,  Fowl  River  Reefs 
Claster  No.  29  to  Claster  No.  30.  Fowl  River  Reefs 
Claster  No.  30  to  Claster  No.  31.  Fowl  River  Reefs 

lower  tarn  L.  n 

Cluster  No.  81  to  Claster  No.  32,  Fowl  Rivor  Reels 

Claster  No.  32  to  Claster  No.  33 

Claster  No.  33  to  Cluster  No.  34 

Claster  No.  84  to  Claster  No.  35 

Claster  No.  85  to  Claster  No.  36 

Claster  No.  86  to  Claster  No.  37 

Claster  No.  37  to  Cluster  No.  38 

Claster  No.  38  to  Claster  No.  89 

Cioster  No.  39  to  Claster  No.  40 

Cluster  No.  40  to  Claster  No.  41 

Cluster  No.  41  to  Claster  No.  42 

Claster  No.  42  to  Claster  No.  43 

ClusterNo.  43toC]n8terNo.  44 

Claster  No.  44  to  Cluster  No.  45 

Claster  No.  45  to  Cluster  No.  46 

Cluster  No.  46  to  Cluster  No.  47 

Cluster  No.  47  to  Cluster  No.  48 

Claster  No.  48  to  Cluster  No.  49 

Cluster  No.  49  to  Claster  No.  50 

Claster  No.  50  to  Claster  No.  51,  Dumb  beaoon  17 

feet curve 


Dredged, 

1881-'87. 

EzauDiBstioB. 

1 

a 

e 

a 

Bm 

h 

^B 

S-S 

i^ 

^8. 

• 

• 

43 

E^ 

y 

§ 

a 

t 

a 

M 

£ 

^ 

s 

» 

S 

MOa. 

Feet 

Feet 

Feet 

FmC 

AeC. 

12.45 

2.502 

105 

18-19 

140 

15^8 

12.94 

2,560 

105 

ia-19 

140 

16l3 

13.42 

2.535 

105 

18-19 

140 

16l3 

13.91 

2.592 

105 

18-19 

149 

16l8 

14.40 

2.502 

145 

18-19 

180 

16l7 

14.99 

2.587 

145 

18-19 

180 

17.2 

15u39 

2,620 

145 

18-19 

180 

1&5 

15.91 

1.790 

185 

ia-19 

200 

216 

16l21 

2.560 

185 

ia-19 

200 

16l7 

1&71 

2.650 

185 

18-19 

200 

15l7 

17.24 

2.750 

185 

13-19 

200 

ISuS 

17.75 

2,725 

185 

18-19 

200 

14.6 

18.27 

2,750 

185 

1»-19 

200 

15l4 

18.77 

2,615 

185 

18-19 

200 

14.8 

19.25 

2.540 

185 

18-19 

200 

15^3 

19.76 

2.605 

185 

18-19 

200 

15.4 

20.27 

2,705 

185 

18-19 

200 

1&» 

2a  69 

2.227 

183 

18-19 

200 

15.3 

2L29 

8.160 

185 

ia-19 

200 

15.3 

21.83 

2.824 

185 

18-19 

200 

l&S 

22.33 

2,660 

185 

18-19 

200 

15.3 

22.94 

3.230 

185 

18-19 

200 

1&6 

23.35 

2.145 

185 

18-19 

200 

15.7 

23.80 

2.865 

185 

18-19 

200 

16.5 

24.40 

2.701 

18> 

18-19 

200 

17 

24.94 

2.833 

185 

18-19 

200 

16.7 

25l49 

2.930 

185 

18-19 

200 

17.6 

25.91 

2.210 

185 

18-19 

200 

17.4 

The  condition  of  the  channel  previous  to  the  commencement  oi  the 
present  project  was  snch  that  no  vessel  of  greater  draught  than  12  feet 
could  come  to  the  city,  but  all  such  anchored  in  the  lower  bay,  a  dis- 
tance of  28}  miles,  and  the  cargoes  were  lightered  or  rafted  to  and  from 
the  city  at  a  great  expense  and  frequently  at  considerable  loss  of  cargo 
and  time. 

The  channel  of  17  feet  depth  with  a  width  of  175  feet  was  openc  din  1883, 
and  during  the  business  season  of  1882  and  1883  all  vessels  entering 
the  bay  came  up  to  tbe  wharves  of  the  port  and  there  discharged  cargoes 
or  ballast,  then  reloaded  with  full  cargoes,  or  to  a  depth  of  16}  feet  and 
in  some  cases  to  17  feet  and  17}  feet,  but  owing  to  the  vessels  getting 
out  on  the  slopes  of  the  channel,  thereby  pressing  material  into  the 
dredged  channel  and  also  causing  delay  to  other  vessels,  it  was  deemed 
best  to  limit  the  draught  to  16  feet  until  the  channel  was  widened ;  the 
average  draught,  therefore,  during  1883, 1884,  and  1885  was  15}  feet 
The  width  being  increased  during  the  fiscal  year  ending  June  30, 1887,  the 
draught  of  all  vessels  loaded  at  the  wharves  was  between  15}  and  17 
feet,  the  average  being  16  feet,  and  in  all  cases  passing  through  tbe 
channel  without  delay. 

The  following  is  a  statement  of  the  number  and  character  of  vessels 
of  greater  draught  than  13  feet  that  have  passed  through  the  17-foot 
channel  without  any  material  delay  during  the  fiscal  year  ending 'Jane 
30,  1887 : 
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Draaf^ht 

Steamers. 

Ships. 

Barks. 

Brigs. 

Schooners. 

Tota 

I. 

Up. 

4 
6 
4 

Down. 

Up. 

2 
2 
1 

Down. 

Up. 
8 

1 

2 

Down. 

Up. 

Down. 

Up. 

4 

3 
5 

1 

Down. 

Up. 

13 

11 

11 

3 

Down. 

13  to  14  feel 

i* 

6 

10 

1 

6 
6 

35 
19 

1 

16 

24 

1 

1 

22 

14  to  15  feet 

1 
5 

4 

1 

•  •  •  • 

i 

82 

15  to  10  feet 

48 

16  to  17  feet 

34 

17  to  17ifeet. 

2 

171  to  18  feet 



5 

A 

~ 

1 

•  «  •  • 

13 

«••■••• 

•  • 

38 

Total 

13 

1           18 

10 

67 

42 

138 

1 

1881-'82. 

No. 

46 

10 

3 

1 
71 

1879-'80. 

No. 

13-foot  draaeht  vessels  no  and  down 

13<foot  dransht  vessels  nn  and  down 

25 

lS4>foot  drausht  vessels  no  and  down 

131-foot  dranirhi  vajmaIa  nn  AnA  dovirti 

I     .  .  . 

4 

14-foot  draught  vessels  np  and  down . . 

•  •«■  •••• 

•  ••••  .. 

Totitl  . 

29 

Total 

B- 

•  *  •  •  •  >  •  • 

Note. — On  Tnesday,  Joly  6, 1887,  the  American  bark  OhalnuUe,  w?ih  SOU  tons  of  steel  rails,  drawing 
17.0  feet  on  even  keel,  equivalent  to  aboat  18.5  feet  depth  with  a  drag  of  live-tenths,  asceodod  the 
dredged  ohannol  without  delay  and  discharged  hor  cargo  at  the  Conti  street  wharf. 

Sinco  the  commencement  of  the  work,  or  from  ISSI  to  1S87,  there  han 
been  a  refilling  above  the  17-foot  line,  principally  from  the  sloping  of 
the  banks  of  the  cut,  of  about  1,300,000  cnbic  yards^  or  at  the  rate  of 
about  216,660  cubic  yards  per  year. 

There  remains  to  complete  the  project  the  removal  of  about  700,000 
cubic  yards,  at  a  cost  of  about  $84,000. 

There  will  be  required  for  the  preservation  of  the  improvement  a 
yearly  appropriation  of  about  $25,000  for  several  years,  or  until  the 
banks  have  assumed  a  permanent  slope. 

The  present  channel  has  been  found  altogether  too  narrow  and  should 
be  widened  at  least  100  feet,  which  will  require  the  removal  of  3,000,000 
cnbic  yards  at  a  cost  of  about  $360,000. 

Money  statement. 

July  1,  1886,  amount  available $912.78 

Amount  appropriated  by  act  approved  AnguHt  5, 1886 90, 000. 00 

90, 912. 78 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 88,473.88 

July  1,  1887,  amount  available .• 2,438.00 

{Amount  ^estimated)  required  for  completion  of  existing  project 84, 000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  444, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hacbor  acti  of  1866  and  1867. 

Absireust  of  bids  received  in  response  lo  advertisement  datei  September  3,  1893,  and  opened 

September  18, 1886. 


No. 


1 

2 

3 

4 
5 


Names  and    residoncecs   o  f 
bidders. 


Peter  Barke,  Mobile,  Ala 


Gkiorge  C.  Fobes  Sc  Co.,  Balti- 
more, Md. 

Bittenhonso  Moore,  Mobile, 
Ala. 

Jobn  Maffnire,  Mobile,  Ala 

8.  N.  Kimball,  ApabMhicola, 
FU. 


Price    I 
per  cnbic  Time  of  commencement, 
yard. 


Cents. 
10 

HI 
15 


Id     accordance     with 

speciflcatioiis. 
do 


.do 

.do 
.do 


Time  of  completion. 


In  accordance  with 

specifications. 
do 


.do 

do 
.do 


8872  BNO  87 82 
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COMMERCIAL  STATISTICS. 


The  following  statistical  statemout  for  tho  years  l@83-'87  was  furnished  by  the  col 
lector  of  customs  of  this  port. 


Description. 

Entrances  June  30, 
1887. 

Entrances  Juno  30, 
1883. 

Clearances  )  une  30. 
1887. 

Clearances  Jane  30, 
1886. 

No. 

78 
84 
24 

Tons. 

Crow. 

No. 

109 
54 
84 

197 

Tons. 

Crew. 

No 

1 

86 
73 
31 

190 

Teas.    Crow. 

No. 

Tons. 

Crew. 

Foreign 

Coastwise 

American 

47,723 

39,708 

7,771 

1,014 
871 
179 

75,003  ,  1,468 

24.509        507 

8. 172  ,      232 

54,764     1.131 

31,706!       711 

9, 701         241 

121 
45 
46 

83.047 
16,316 
12,571 

1.670 
34A 
353 

Total.... 

186 

95,202 

2,064 

107,684  i  2,227 

96. 171     2, 086 

1 

,  212 

112,834 

1 

2,371 

IMPORTS  AND  EXPORTS. 


Description. 


Duties  on  imports 

Tonnage  dues 

Hospital  collections 

Miscellaneous 

Total  collections 

Exports  to  foreign  ports 

Imports  of  foreign  goods,  values 

Free 

Dutiable 


1887. 


$10,042.32 

2. 549. 70 

408.00 

750.78 


22,750.80 


2. 557, 85L  00 

32,725  00 
31,811.00 


1881 


$18,819.23 

4,94143 

787.07 

2,88193 

26,733.64 

"27748, 81LO0 


Number  of  vesseU  entering  and  clearing  at  Mobile,  Ala, 


In 
port 
June 

30. 

• 

o 

«t 
O 

§ 

1 
s 

Tonnage. 

Cargoes. 

Ballast. 

Description. 

Foreign. 

Coastwise. 

Foreign. 

Coastwise. 

In. 

Out. 

In. 

Out 

In. 

Out 

In. 

Oat. 

1881-'82. 
Sieam'Shins 

'. 

3 

13 

78 

23 

109 

1,514 
14.802 
51.642 

6.127 
22,075 

1 
1 
4 
4 
24 

3 
12 
63 
10 
50 

1 

10 

64 

3 

0 

...... 

1 
1 
4 
0 
67 

8S 

Shins -. 

1 
5 

7 
17 

'"6 
13 
53 

1 

Barks 

Bries 

9 

3,632 

9 

Schooners 

8 

327 

s 

ToUl 

17 

1 
1 
3 

3.950 

226 

06.760 

34 

138 

80 

It 

87 

1 

15 

1885-'88. 

Steam-ships 

Ships 

757 

911 

1,712 

18 

19 

05 

7 

147 

8,354 
21,440 
62,742 

2.452 
30,709 

1 
1 
5 
1 
29 

6 
18 
89 

5 
54 

7 

11 

6 
10 
83 

4 
17 

...... 

1 

5 

1 

Barks 

3 

2 

66 

4 

1 
75 

4 

] 

Brigs 

1 

Schooners 

3 

451 

4 

24 

14 

Total 

8 

3,831 

286 

125,697 

87 

172 

78 

91 

120 

6 

33  i       17 

1886-'87. 
RtiMkm'^hiiMi 

20 
9 

61 
1 

99 

15.  313 
10,235 
40.897 
397 
29,329 

3 
3 
2 

0 

8 

54 

13 

11 

4 

6 

45 

1 
1 
0 

Shins ' 

1 

1 

Barks 

4 

1 
37 

8 

1 
48 

4 

Briirs 

Schooners  .......... 

24 

46 

16 



18 

6 

10 

Total 

190 

96,171 

32 

117 

65 

63 

70 

20 
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Comparalive  staiement  of  timber ^  lumber,  etc.,  shipped  by  vessel  to  foreign  and  coastwise 

ports. 


Description. 


Lumber: 

FIsraisn feet,  fi.  II. 

CoMtwiae do... 

Totsl do... 

Timlwr: 

Foreifpi 4 feet,B.M. 

CoMtwiae do... 

Total do... 

Shingles: 

Foreign nomber. 

Ooiistwise do... 

Total do... 

SUTsa; 

Foreign nomber. 

Coaatwiae do  .. 

Total do  .. 


1887. 


Quantity. 

Valae. 

12,139.000 
14,047,000 

$134,966 
154,  M7 

26,186,000 

289,483 

21,650,000 
661,000 

210,806 
7.932 

22,3U,000 

218,328 

314,000 
2,036,000 

1,467 
20,180 

2,350,000 

21,647 

43.000 
1.078,000 

4.697 
97,020 

1,111,000 


101, 717 


1886. 


1881. 


Quantity. 


18,628,519 
5,835,914 


24.464,463 


36.410,604 
385,451 


36,802,115 


494,950 
6:)5.000 


1,179,950 


93,469 
234,216 


326,685 


Valuo. 


$209,278 
70,030 


Quantity. 


11,531,251 
9,687,562 


279,306      21,188,808 


339,878 
8,212 


843,090 


2,233 
3.425 


30,826,056 
131,832 


20,437,888 


3,900,000 
2.160,000 


5,658 


10,468 
26,024 


36,492 


6,000,000 


91,402 


91,402 


THB  BFFBCT  UPON  THE  RATES  OF  FKBiaOT  AND  INSURANCE. 

FreighL^-The  transportation  of  cotton  by  lighters  to  tlio  lower  fleet  being  avoided, 
a  saving  of  10  cents  per  bale  is  thns  made,  eqaalizlng  port  charges  with  New  Orleans 
and  other  favored  harbors. 

By  this  increased  facility  the  competing  routes  of  transportation  have  lowered 
freight  to  Liverpool  and  other  cotton  marts  one-fonrth  cent  per  ponnd. 

The  immediate  benefits  to  commerce  are  the  following : 

(1)  No  detention  in  handling  freight. 

(2)  No  risk  entailed,  as  formerly,  as  cotton  often  reached  the  lower  fleet  in  a  wet 
condition,  and  otherwise  damaged. 

(3)  The  expenses  attending  the  loading  of  vessels  are  greatly  reduced,  stevedores 
and  others  storing  cotton  not  to  be  cared  for ;  this  amounting  to  a  saving  of  from  $50 
to  $100  per  vessel,  according  to  tonnage  and  smoothness  of  the  bay. 

The  prospective  advantages  to  commerce,  etc.,  are  many,  chiefly  the  transporta- 
tion of  erain  in  bulk  and  the  possibility  of  erecting  elevators  for  the  rapid  handling 
of  articles  of  commerce  from  the  Northwest. 

The  establishment  of  lines  of  steamers,  coastwise,  Atlantic,  and  Europe,  two  lines 
already  being  operated  successfully. 


Q2. 

IMPROVEMENT  OF    BLA.CK  WARRIOR  RIVER.   ALABAMA,  FROM  TUSCA- 
LOOSA TO  DANIELS  CREEK. 

Tbe  survey  of  tbo  Black  Warrior  Biver,  from  Tuscaloosa  to  Sipsey 
Pork,  was  mado  in  tUo  fall  of  1879,  iu  complianco  with  tbe  provisions 
of  tlic  act  of  Congress  approved  March  3, 1879. 

Tbe  report  is  contained  in  Beport  of  Ohief  of  Engineers,  1881,  Part 
H,  page  1218. 

Based  upon  this  survey,  the  following  appropriations  have  been 
made : 

By  act  Julys,  1884 $50,000 

By  act  Angust  5,  18^ 56,250 

Total 106,250 
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Under  the  first  of  these  appropriations  a  survey  for  the  purpose  of 
locating  locks  and  dams  and  to  furnish  data  for  the  preparation  of 
detailed  plans  and  estimates  was  commenced  in  September,  1884,  and 
a  report  providing  for  a  system  of  locks  and  movable  dams,  with  plans 
and  estimates  for  their  construction,  was  submitted  December  19, 1885. 

A  Board  of  Engineer  officers  met  in  Tuscaloosa,  Ala.,  Febniaxy  10, 
1886,  to  consider  and  report  upon  the  project  submitted. 

The  Board  did  not  approve  the  method  proposed,  but  instead  recom- 
mended the  improvement  to  be  prosecuted  under  ordinary  slack-water 
system,  with  locks  and  fixed  dams. 

Plans  and  estimates  for  the  project  as  recommended  were  submitted 
Aagost  13,  1886,  and  with  certain  modifications  were  accepted  by  the 
Board  of  Engineers  in  their  report,  dated  April  2,  1887. 

The  estimated  cost  was  $566,104.  This  estimate  was,  however,  con- 
sidered too  low  by  the  Board,  and  is  to  be  revised. 

The  extent  of  the  work  is  the  construction  of  five  locks  with  fixed 
dams  from  Tuscaloosa  to  Daniels  Creek,  a  distance  of  14|  miles. 

The  project  adopted  is  to  afford  a  water-way  for  transportation  of 
coal  in  barges  from  the  Warrior  coal-fields  by  a  slackwater  system  of 
locks  and  fixed  dams. 

The  above  project  was  approved  May  19,  1887,  with  the  stipulation 
"  that  no  work  was  to  be  undertaken  upon  any  portion  of  the  improve- 
ment where  the  purchase  of  land  for  sites,  etc.,  would  be  required,"  and 
instructions  were  issued  to  ascertain  the  quantity  ''of  land  that  would 
be  required  for  the  lock  and  damsites,  and  other  purposes  of  the 
work,  and  to  submit  report  of  the  same  with  maps  of  the  same,  show- 
ing by  metes  and  bounds  the  precise  location  of  such  lands,  together 
with  an  estimate  of  their  probable  cost,  so  that  the  subject  might  be 
presented  to  Congress,  at  its  next  session,  for  the  desired  legislation.'' 

The  investigation  of  titles  to  the  land  required  for  sites  for  Lock  No. 
1  and  lock-tender's  house  (to  be  used  as  an  Engineer  office)  was  made 
during  the  month  of  June,  and  survey  to  locate  these  sites  commenced. 
This  constituted  the  work  dnrtng  the  fiscal  year  ending  June  30,  1887. 

The  river  is  at  present  navigable  at  high  water  only,  and  even  then 
sufficiently  dangerous  to  put  a  stop  to  all  commerce  on  the  river,  al- 
though barges  have  been  frequently  floated  down  to  Mobile  loaded 
with  coal. 

It  is  proposed  to  apply  the  funds  available  during  fiscal  year  ending 
June  30, 1888— 

(1)  To  removing  the  reef  below  Lock  No.  1,  or  so  much  of  it  as  may 
be  necessary  for  destroying  the  3J-foot  fall  under  the  bridge,  the  im- 
mediate object  in  view  being  to  uncover  the  site  for  Lock  No.  1. 

(2)  To  build  a  lock-tender's  house  of  wood,  on  brick  or  stone  founda- 
tion, to  serve  as  engineer's  office  and  store-room  in  the  prosecution  of 
the  work. 

(3)  To  construct  lock-walls,  lock-gates,  dam-abutments,  and  dam  of 
Lock  No.  1,  according  to  the  approved  plans,  or  to  execute  as  much  of 
the  above  work  as  the  amount  available  will  permit. 

The  enormous  quantity  of  coal  in  the  country  through  which  this 
river  flows^  and  its  excellent  quality  and  accessibility,  prove  conclu- 
sively the  importance  of  the  early  completion  of  this  improvement, 
rendering  it  available  for  the  use  of  the  General  Government,  the  peo- 
ple of  the  Gulf  States,  and  the  steamers  of  all  nations  employed  in  the 
commerce  of  the  Gulf. 
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Money  statemenL 

July  1,  lb8o,  amouut  availublo $46,102.04 

Amount  appropriated  by  act  approved  August  5,  1886 56,250.00 

102, 352. 04 
July  1,  1887,  amoaut  ozpeudod  dnring  fiscal  year,  exclasivo  of  liabilities 
outstanding  July  1,  1886 1,252.06 

July  1,  1887,  amount  available 101,099.98 


< 


'Amount  (estimated)  required  for  completion  of  existing  project,  subject 

to  revision ^  463,854.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  200,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  river  and 
harbor  acts  of  1866  and  1867. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  ENomEERS, 

United  States  Army, 
Washington,  D.  0.  April  15, 1887. 

Sir:  I  have  the  honor  to  submit  herewith  a  report,  dated  April  2, 
from  the  Board  of  Enj^neers  constituted  to  consider  the  subject  of  the 
improvement  of  Black  Warrior  River,  Alabama,  from  Tuscaloosa  to 
Daniel's  Creek,  for  which  appropriation  is  made  in  the  river  and  har- 
bor act  of  August  5,  188G. 

The  project  proposed  for  the  improvement  of  this  part  of  the  Upper 
Warrior  contemplates  a  slackwater  system  of  locks  and  dams  for  a  dis- 
tance of  15  miles  between  these  two  points. 

The  plans  submitted  by  Major  Damrell  in  1885  have  been  under  con- 
sideration by  a  Board  of  Engineers  constituted  January,  1886,  and  re- 
convened December  22, 188G,  which,  in  its  first  report,  advised  against 
the  adoption  of  the  plar.  of  movable  dams  proposed  by  that  officer,  and 
recommended  that  new  plans  be  prepared  by  him,  with  the  view  to 
an  improvement  by  fixed  dams,  in  a<5cordance  with  the  typo  in  general 
use  on  western  rivers.  It  is  upon  plans  modified  to  comply  with  this 
recommendation  that  the  report  herewith  submitted  has  reference. 
They  contemplate  the  construction  of  five  locks  and  dams,  at  a  cost, 
estimated  by  M{\jor  Damrell,  of  $566,000,  including  accessories. 

The  Board,  after  very  careful  and  complete  investigation,  approves 
the  plans  submitted  to  it,  but  recommend  a  number  of  minor  changes, 
which  are  given  in  detail,  and,  being  of  opinion  that  the  estimates  of 
Major  Damrell  are  manifestly  too  low,  further  recommend  that  new  es- 
timates be  made,  in  view,  as  well,  of  the  changes  proposed ;  but  for  the 
reason  of  the  importance  of  having  the  work  commenced  during  the 
coming  season,  the  Board  suggests  that  it  be  begun  without  waiting  for 
a  revision  of  the  estimates. 

In  view  of,  as  will  be  perceived,  the  very  careful  investigations  made 
by  the  Board  in  its  discussion  of  all  the  details  of  the  proposed  improve- 
ment, its  conclusions  are  recommended  for  approval. 

This  being  a  new  work,  it  is  further  recommended  that  authority  be 
given  to  instruct  Major  Damrell  to  proceed  with  the  construction  of  the 
lock-walls  and  the  dam  of  Lock  No.  1,  in  accordance  with  the  plan  as 
advised  by  the  Board ;  and  also  of  a  lock-house,  to  serve  as  an  engineer 
offie^e  in  tli©  farther  prosecution  of  the  work. 
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The  amoaDt  available  for  this  improvement  is  at  present  $56,250  of 
the  appropriation  of  August  5, 1886,  and  about  $46,000  remaining  on 
hand  from  the  appropriation  of  July  5, 1884 — in  all,  about  $102,250. 
Very  respectfullyj  your  obedient  servant, 

J.  0.  DUANB, 

Brig.  Qen.^  Chief  of  Enffineers. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 

[Tint  indonement.] 

War  Department, 

Apra  19, 1887. 

The  recommendations  of  the  Chief  of  Engineers  are  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedaui, 

Chief  CUrh. 


LETTER  TRANSMITTING  REPORT  OF  BOARD  OF  ENGINEERS. 

United  States  ENaiNEER  Office, 

Baltimore^  Md.^  April  2, 1887. 

General  :  I  have  the  honor  to  forward  herewith  the  report  of  the 
Board  of  Engineers  convened  by  your  orders  to  consider  the  subject  of 
the  improvement  of  the  Black  Warrior  Biver,  Alabama,  near  Tusca- 
loosa, dated  April  2, 1887. 

In  a  separate  package  are  sent  two  tables  of  the  heights  of  the  water 
at  the  several  dams  on  the  Kentucky  Biver,  during  the  rises  extending 
from  February  19  to  March  7,  and  from  March  20  to  April  26, 1886,  and 
two  sheets  of  hydrographs  representing  the  same.  These  papers  illas- 
trate  the  report  and  should  be  printed  with  it. 

In  view  of  possible  objection  to  photolithographing  these  liydro- 
graphs  on  the  profile  paper  on  which  they  have  been  drawn,  a  speci- 
men print  of  a  photograph  of  one  of  the  original  sheets  is  sent  here- 
with for  examination.  The  green  lines,  it  will  be  observed,  are  dark 
enough  to  form  a  scale  for  the  curves. 

The  Board  met  in  Il^ew  York  in  the  latter  part  of  December,  and 
was  in  session  two  days.  After  full  discussion  it  was  agreed  that  after 
further  study  by  a  committee  consisting  of  the  members  stationed  in 
Cincinnati,  Colonel  Merrill  and  Major  Post,  the  report  should  be  pre- 
pared there  and  sent  to  the  other  members  for  consideration.  This 
coarse  has  been  pursued. 

Much  study  has  been  given  by  the  committee,  and  the  rei>ort  is  the 
result  of  their  labor,  with  some  modifications  suggested  by  Major  King. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Graighill, 
Colonel  of  Engineers. 

The  Chief  op  Engineers,  TJ.  S.  A. 


report  op  board  op  engineers. 

April  2, 1887. 

Sir  :  The  Board  of  Engineers  convened  by  Special  Orders  Na  9i 
dated  Ilcadqiiarters  Corps  of  Engineers,  January  25,  1886,  to  consider 
and  report  npon  the  project  submitted  by  Major  Damrell  for  the  im* 
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provetneut  of  the  Black  Warrior  Eiver,  Alabama,  aud  recoavened  by 
Special  Orders  No.  201,  dated  Ueadqaarters  Corps  of  Engineers,  De- 
cember 28,  1886,  would  respectfully  submit  the  following  report : 

Id  tbeir  first  report  the  Board  advised  against  the  adoption  of  the 
plan  of  movable  dams  submitted  by  Major  Damrell,  and  recommended 
that  new  plans  be  prepared  with  a  view  to  the  improvement  of  the 
Black  Warrior  River  by  fixed  dams  in  accordance  with  the  type  in  gen- 
eral use  on  western  rivers.  The  reassembling  of  the  Board  was  for 
the  purpose  of  examining  and  reporting  upon  the  plan  for  improving 
this  river,  as  modified  to  comply  with  this  recommendation. 

Pursuant  to  the  call  of  the  senior  member  the  Board  met  at  the 
Army  Building  in  New  York,  on  the  29th  of  December,  and  carefully 
examined  the  plans  and  drawings  submitted  by  M^or  Damrell.  They 
approve  of  these  plans  in  general,  but  recommend  a  number  of  minor 
changes  which  will  now  be  given  in  detail. 

LOCATION  OF  DAMS. 

These  are  approved,  with  the  following  exceptions:  Dam  No.  3 
should  be  moved  upstream  so  as  to  rest  against  the  buttress  of  the 
upper  lock-gate ;  Dam  No.  4  should  be  built  according  to  location  A, 
and  slightly  turned  so  as  to  be  normal  to  the  axis  of  the  river;  and 
Dam  No.  5  should  be  made  normal  to  the  axis  of  the  river. 

LOCATION  OF  LOCKS. 

Lock  No.  I  should  be  moved  down-stream  until  the  upper  gate  but- 
tress cornea  to  the  end  of  the  dam,  and  it  should  be  built  as  far  into 
the  bank  as  practicable.  Lock  No.  2  should  be  built  further  into  the 
bank,  and  should  be  moved  down-stream  as  far  as  the  site  will  permit. 
If  this  change  does  not  bring  the  upper  buttress  to  the  end  of  the  dam, 
as  now  designed,  then  the  dam  should  bo  moved  up-stream  until  this 
condition  is  obtained.  Lock  No.  4  should  be  moved  down-stream  until 
the  upper  buttress  comes  to  the  end  of  the  dam.  Lock  No.  5  should  be 
similarly  moved  down-stream. 

GUIDE- CRIBS. 

At  the  head  of  the  river  wall  of  each  lock  there  should  be  a  guide- 
crib  as  high  as  the  lock- wall,  filled  with  stone.  This  crib  should  at  first 
be  about  100  feet  long,  the  length  to  be  increased  should  future  expe- 
rience prove  it  to  be  necessary.  This  crib- work  should  have  a  short 
head,  built  5  feet  higher  than  the  body  of  the  crib,  and  sloping  up- 
stream, in  order  to  receive  the  shock  of  floating  bodies.  The  lower 
course  of  the  crib- work  may  connect  with  the  river  wall,  but  the  two 
should  be  separated  at  the  top  by  a  gap  for  drift,  having  a  width  of  10 
feet,  and  a  depth  below  pool  level  of  at  least  6  feet. 

ABUTMENTS. 

The  abutments  are  all  too  low.  They  should  be  carried  up  vertically 
to  a  height  at  least  5  feet  greater  than  that  of  the  lock-walls,  and  they 
should  be  set  so  far  into  the  bank  as  not  to  act  as  jetties  or  spurs  dur- 
ing floods.  The  height  named  is  a  preliminary  one,  and  experience 
may  show  a  necessity  for  adding  to  it  in  the  future.  The  masonry 
work  should  bo  extended  down-stream  to  a  distance  of  at  least  60  feet 
below  the  lower  side  of  the  dam,  bat  the  top  need  not  be  carried  to 
full  height  beyond  a  point  half-way  between  the  crest  and  the  foot  of 
the  dam.    Beyond  this  it  can  descend  rapidly  in  steps  to  a  height  of 
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from  4  to  8  feet  above  the  low-water  line  below  the  dam,  depending  on 
the  lift.  The  abutment  (except  where  the  nataral  bank  is  of  rock,  as 
at  No.  4)  should  be  prolonged  down-stream  a  further  distance  of  about 
100  feet,  by  means  of  a  crib- work  built  up  to  the  height  of  the  lowest 
step  of  the  masonry  abutment.  The  length  and  height  of  this  crib  ex- 
tension are  to  be  considered  as  approximate,  subject  to  such  modifica- 
tions as  future  experience  may  indicate.  As  the  abutments  are  all  to 
be  built  on  bed-rock,  it  will  not  be  necessary  to  have  any  crib- work  on 
their  river  sides,  and  those  shown  on  the  drawings  should  be  omitted. 
The  natural  bank  behind  the  abutment  should  be  graded,  and  paved 
to  the  top  with  12-inch  paving  for  a  width  of  at  least  50  feet. 

DETAILS  OF  LOCK. 

The  size  of  the  locks  as  shown  in  the  drawings  is  300  feet  between 
hollow  quoins,  and  52  feet  wide.    The  '^  available  length,"  which  is  the 
length  that  can  be  utilized  by  boats,  is  the  distance  I^tween  the  upper 
end  of  the  lower  gate  recess  and  the  chord  of  the  upper  miter  walL 
This  distance  in  the  drawings  is  258  feet,  which  will  sc^ce  for  a  barge 
130  feet  long  and  a  tow-boat  128  feet  long.    Such  a  tow-boat  will  hardly 
have  sufficient  power,  and  the  Board  would  recommend  that  the  avail- 
able length  be  increased  22  feet,  so  as  to  admit  a  tow-boat  with  alengUi 
over  all  of  150  feet.    A  still  greater  increase  would  be  desirable,  but  it 
would  add  so  much  to  the  cost  of  construction,  and  can  so  easily  be 
made  hereafter,  should  circumstances  demand  it,  that  the  Board  think 
it  advisable  to  restrict  present  work  to  the  limits  stated  above.    The 
riverwall  abreastofthechamher  should  not  exceed  7  feet  in  width  on  top, 
and  the  land  wall  should  be  as  strong  as  the  river  wall,  but  its  coping 
may  be  made  narrow.    The  river  side  of  the  river  waU  has  too  many 
sharp  angles.    These  should  be  eased  off  by  curves,  and  by  lessening 
the  widths  and  increasing  the  lengths  of  the  buttresses.    The  method 
of  handling  the  gate  is  considered  objectionable  where  power  is  not 
used.    It  is  recommended  that  the  gates  be  handled  by  capstan  and 
spar.    Diagonal  anchor  rods  have  been  tried  by  members  of  the  Board, 
and  are  considered  objectionable  on  account  of  the  difficulty  of  attach- 
ing the  straps  and  the  inconvenience  in  construction.    It  is  better  to 
use  vertical  anchor  rods.    Tie  rods  shoion  in  the  masonry  are  unneces- 
sary, and  should  be  omitted.    The  lower  wing  wall  should  be  moved 
down  to  the  end  of  the  lock.    The  chamber  walls  should  be  built  of 
rough-pointed  masonry,  without  pilasters.    Owing  to  the  change  in  di- 
rection of  the  pressures  on  the  lock  walls,  caused  by  the  change  in  the 
relative  positions  of  the  dams,  it  is  advisable  that  the  profiles  of  these 
walls  be  recalculated  to  meet  the  new  conditions.    Recessed  ladders  should 
be  placed  in  the  chamber  waJls.    Mooring  rings  on  top  of  the  walls 
should  be  replaced  by  solid  iron  bolts,  or  snubbing  posts  of  either  wood 
or  iron.    A  low  guard-timber  of  rounded  oak  should  be  placed  along 
the  inner  edges  of  the  chamber  walls  for  the  protection  of  steamboat 
lines.    The  movable  dam  at  the  lower  end  of  the  lock  should  be  omitted. 
The  filling  and  emptying  culverts  ai'e  too  small  to  serve  the  lock  with 
the  desired  rapidity.    The  proposed  valve  for  closing  the  culverts  is 
not  considered  equal  to  some  other  styles,  and  additional  study  on  this 
point  is  recommended.    Oratings  should  be  placed  in  front  of  the  valve- 
openings  in  order  to  exclude  drift,  and  due  allowance  should  be  made 
for  the  space  occupied  by  the  rods.    The  upper  miter  wall  should  be 
placed  one  course  lower  than  would  otherwise  be  necessary,  in  order  to 
maintain  the  standard  depth  of  water  in  C4ise  the  pool  should  be  lower 
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than  the  crest  of  the  dam,  and  also  in  order  to  permit  the  pool  to  be 
drawn  down  whenever  it  is  necessary  to  repair  the  upper  slope  of  the 
dam.  The  filling  culvert  of  the  river  wall  should  draw  water  from  the 
apper  gate  recess  in  order  to  keep  this  recess  from  being  filled  with 
mnd  and  drift  The  proposition  to  build  iron  lock  gates  is  approved 
for  the  first  lock  to  be  completed,  leaving  the  question  as  to  the  other 
locks  to  be  determined  by  the  more  abundant  experience  on  other  rivers, 
that  will  be  available  before  these  locks  are  built.  The  climate  is  un- 
doubtedly unfavorable  to  the  durability  of  wooden  lock  gates.  The 
tops  of  lock  gates  should  be  flush  with  the  tops  of  the  lock  walls.  A 
drainage  culvertj  with  open  joints,  carefully  sealed  from  the  upper  pooh 
should  be  placed  behind  the  land  wa}l. 

DETAILS  OF  DAMS. 

The  Board  doubt  whether  the  method  proposed  for  building  the  dams 
would  be  successful  on  account  of  the  probable  inequality  of  settlement, 
that  would  break  the  bond  of  the  masonry  and  the  union  of  the  masses, 
and  dangerously  weaken  the  structure.  For  this  reason,  and  as  a 
measure  of  economy,  they  recommend  that  the  dams  be  built  of  timber 
with  stone  filling,  following  the  types  used  on  either  the  Monongahela 
or  the  Kentucky  rivers,  as  the  engineer  in  charge  may  elect.  The  down- 
stream slope  should  not  be  steeper  than  one  on  four,  if  a  slope  dam  be 
built,  or  one  on  three  with  a  step  dam.  If  the  latter  style  be  adopted, 
the  steps  should  intsrease  in  height  from  the  crest  downwards.  The 
crests  of  dams  should  be  placed  at  normal  pool  level,  and  not  6  inches 
lower  as  proposed. 

LIFTS  OF  THE  DAMS. 

It  is  very  important  that  the  lifts  of  the  dams  should  be  so  regulated 
that  in  time  of  flood  the  dams  will  be  drowned  out  in  regular  succession, 
beginning  at  the  foot  of  the  rapids.  The  heavy  grades  of  the  bed,  the 
great  variations  in  width  of  river,  and  the  effects  of  backwater  from  the 
natural  channel  below  Tuscaloosa,  make  the  problem  a  complicated  one, 
and  as  the  investigations  of  the  Board  have  caused  the  compilation  of 
valuable  and  interesting  data  from  the  five  locks  and  dams  on  the  Ken- 
tucky River,  which  have  not  hitherto  been  published,  it  has  been 
deemed  best  to  discuss  this  question  of  lift  in  unusual  detail. 

The  basis  of  our  investigations  is  the  following  table  of  maximum 
discharges  of  the  Black  Warrior  Biver  at  Tuscaloosa,  which  has  been 
prepared  by  Mr.  Harding,  assistant  engineer,  from  observations  made  at 
various  stages,  and  afterwards  modified  so  as  to  corresiK)nd  as  nearly 
as  possible  to  maximum  discharges. 

Ufaximum  discharges  of  Black  Warrior  Biver  at  TuBoaloosaf  Alahamaf  referred  to  gauge 

at  landing. 


OAQge 
reading. 

Dia. 
charge. 

1    OHQge 
reading. 

1 

Dis- 
charge. 

Gaage 
reading. 

Dis- 
charge. 

Gaage 
reading. 

Dis- 
charge. 

Ga^e 
reading. 

Dis- 
charge. 

105 

106 

107 

108 

109 

110 

111...... 

m. 

113 

CkLfeet. 
3,200 
3,800 
4,500 
5.3C0 
6.200 
7,200 
8.200 
0.420 
10,680 

114 

115 

116 

117 

118 

110 

120 

,  121 

1  122 

1 

Cu.feH. 
12,040 

.    18,600 
14,860 
16.270 
17,780 
19.250 
20,800 
22.440 
24, 140 

123 

124 

125 

126  .... 

127 

128 

129 

130 

131 

Ou./mL 
25,900 
27.720 
29,600 
31,620 
33.720 
35,000 
38,160 
40. 743 
43,068 

132 

183 

134 

135 

136 

137 

138 

139 

140 

Chi.  feet. 
45,438 
47,865 
60,351 
62.913 
55, 558 
58.293 
61.125 
64,062 
67,110 

141 

142 

143 

144 

145 

146 

147 

148 

149.   ... 

Ou./eet 
70,277 
73,570 
76,990 
80,559 
84,265 
88,000 
91,500 
95,000 
99,000 
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The  formula  to  be  used  will  bo  that  of  Weisbach,  taken  from  Vol.  II, 
page  109,  of  his  Mechanicn  of  EiigineeriDg. 
It  reads  as  follows : 

(1)  Q  =  mh^/2g\^  §[(Ai+A;)'  -A:»]+(A-A,)  (Ai  +  fe)*  } 

In  which : 

w  is  a  constant,  given  by  Weisbach  as  0.8; 

h  is  the  length  of  the  overfall ; 

g  is  the  force  of  the  gravity =32.16 ; 

h  is  the  depth  of  headwater  on  the  dam  ; 

hx  is  the  fall  at  the  dam ;  and 

Ic  is  the  height  dne  to  the  velocity  of  approach. 

Reverse  and  reduce  the  equation  and  we  have : 


(2) 


(A,+A:)'  _fc»+ 3(A^A^)(^^+fc^»=  _3«=  =5:^35^^ 


Which  is  the  general  equation  that  will  be  used  in  the  calculations  that 
follow. 
If  we  neglect  the  velocity  of  approach  the  equation  takes  this  form : 


(3) 


/i,*  +  !(^-/«i)Ai*=4:2TOr6 


In  this  formula  h—hi  is  the  backwater  on  the  dam  from  the  dam 
next  below  or  from  the  open  river,  and  is  independent  of  the  dimensions 
or  the  local  conditions  of  the  dam  to  be  built  This  formula  enables  us  to 
determine  what  will  be  the  fall  over  the  new  dam  corresponding  to  any 
stage  of  the  river  whose  discharge  is  Q.  It  is  evident,  however,  that 
we  are  only  concerned  with  high  stages  of  the  river,  at  which  times  the 
numerator  of  the  fraction  forming  the  second  member  is  much  greater 
than  the  denomin«tor,  and  the  second  member  of  the  equation  is  a  pos- 
itive whole  number.  It  is  also  evident  that  as  we  increase  b  we  dimin- 
ish the  second  member,  and  hence  the  value  of  the  fall  over  a  dam  for  a 
given  discharge  in  high  stages  varies  inversely  with  the  length  of  the 
spill.  It  is  therefore  advisable  to  make  the  length  of  the  dam  as  great 
as  circumstances  will  permit. 

Let  us  now  determine  what  will  be  the  fall  over  Dam  No.  1  when  the 
Tuscaloosa  gauge  stands  nt  123.00  corresponding  to  a  maximum  dis- 
charge of  25,900  cubic  feet.  As  the  crest  of  the  dam  has  been  placed 
at  reference  114.00  there  is  evidently  9  feet  of  backwater  on  the  dam. 
The  length  of  the  spill  has  been  taken  at  325  feet ;  this  is  more  than  is 
shown  on  the  drawings,  because  the  Board  have  recommended  that  the 
spill  at  Dam  No.  1  be  lengthened  by  placing  the  lock  further  in  the 
banks.  A  similar  change  has  been  recommended  at  Dam  No.  2,  and  a 
similar  discrepancy  will  appear  in  the  length  of  this  dam. 

In  discussing  Dam  No.  t,  we  have  the  following  constants  in  equa- 
tions (3): 

h—h=^  Q  =  25900  6  =  325 

Substituting  these  we  get: 

25900 
(4)  *i«+13.5  /!,♦  =4,2773x325  =  ^^'^^^ 
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Solving  tbis  cubic  eqaation  we  find  : 

Ai=  1.5355 

If  therefore  we  ignore  the  velocity  of  approach,  the  water  sarface 
above  Dam  No.  1  will  be  at  the  reference  124.55,  and  the  fall  over  the 
(lam  will  be  abont  1}  feet. 

Let  us  sec  how  these  results  would  be  affected  by  taking  into  account 
the  velocity  of  approach. 

The  cross-section  of  the  river  above  the  dam  may  be  considered  as 
equal  to  the  space  occupied  by  the  dam  itself,  increased  by  that  occu- 
pied by  the  water  that  flows  over  it. 

Calling  the  velocity  of  approach  F,  and  the  height  of  the  dam  d 
we  have : 

(5)  V'  s  ■    -^    . 

^  '  b{h  +  d) 

but 


1c  =z 


2g        64.34 
Hence 

In  the  case  in  question  the  dam  is  14  feet  high,  with  its  crest  at  the 
reference  114.00;  the  length  of  the  spill  is  325  feet;  the  discbarge  is 
25,900  cubic  feet;  and  the  gauge-reading  is  123.00.  As  the  fall  has 
just  been  found  to  be  1.55  feet,  the  upper  pool  must  stand  at  the  refer- 
ence 124.65,  and  the  depth  of  water  on  the  dam  must  be  10.55  feet 

Substituting  the  value  of  the  constants  in  equation  (6)  we  have : 


A:  =  ^ 


(25900)» 


04.34  X  (325)2  ^  (1055  ^  i^yi 

Whence : 

*  =  0.10377 
and: 

Jc '  =  0.06028 

Substituting  in  equation  (2)  the  values  of  k^  just  found,  and  those  of 
the  other  constants,  and  transferring  B  to  the  second  member,  we  have : 

(7)    (&/  +  0.1638)1  +  13.5  (V  +  0.1638)*  =  18.6315  +  0.0663  =  18.6978 

Comparing  this  with  (4)  we  find  that  the  second  member  of  the  equa- 
tion has  not  been  sensibly  changed,  and  that  the  first  member  is  exactly 
the  same,  except  that  V  +  0.1638  has  taken  the  place  of  h^.  We  may 
therefore  assume  without  appreciable  error  that : 

hi'  +  0.1638  =^1 

Which  is  equivalent  to  saying  that  the  true  value  of  the  fall  may  be 
obtnined  from  the  approximate  value,  as  determined  by  neglecting  the 


1308     REPORT  OP   THE  CHIEF   OP  ENGINEERS,  U.  8.  ARMY. 

velocity  of  approach,  by  sabtracting  from  the  latter  the  value  of  h. 
Hence,*  iu  the  case  in  hand,  the  trae  value  of  the  fall  over  the  dam  is 
1.3835  feet,  or  16^  inches. 

Bepeating  the  calculations  for  various  stages,  we  obtain  the  following 
table: 

DAM  Vo.  1. 

[Lift  14  feet] 


Gangeread- 
ing  at  land- 
ing. 

Fall  over 
dam  with- 
out velocity 
of  approach. 

Height  dae  to 
velocity  of 
approach. 

Fall  correet- 
od  for  veloc- 
ity of  ap- 
proach. 

Level  of  np- 
perpooL 

Guard  re- 
quired. 

Total  height 
oflock-wiuli. 

128.00 
124.00 
125.00 
128.00 
127.00 

L&5 
L47 
1.41 
1.38 
1.85 

0.16 
0.17 
0.18 
0.20 
0.21 

1.39 
L30 
1.23 

1.14 

124.89 
125.80 
120.23 
127.18 
128.14 

10.39 
1L30 
12.23 
13.18 
14.14 

21 S9 
25w» 
2123 

27.18 
28.14 

It  is  advisable  to  give  Dam  No.  1  as  great  a  lift  as  possible,  on  account 
of  the  rapids  above  it,  but  in  view  of  the  fact  that  we  still  have  a  fall 
of  over  a  foot,  with  lock- walls  over  27  feet  high,  and  the  further  fact 
that  any  increase  in  lift  would  increase  the  fall  over  the  dam,  the  height 
of  the  dam  has  been  fixed  at  14  feet. 

If  possible,  the  lock-walls  should  have  such  a  height  that  boats  can 
pass  through  the  lock  whenever  they  cannot  run  over  the  dam,  but  it  is 
manifest  that  economical  considerations  limit  the  attainable  height  In 
the  case  in  question  it  has  been  thought  best  to  limit  the  height  of  the 
lock-walls  to  27  feet. 

Let  us  now  take  up  Dam  Ko.  2,  and  assume  the  proposed  lift  of  8  feet 
As  the  lock  is  to  be  moved  into  the  bank,  we  will  have  a  length  of  spill 
of  410  feet.  Mr.  Harding's  gauge  records  show  that  when  the  lower 
gauge  reads  between  136.00  and  140.00,  the  surface  slope  of  the  natural 
river  is  1  foot  per  mile.  This  slope  will  be  used  in  obtaining  backwater 
on  Dam  No.  2,  and  such  results  as  require  particular  accuracy  will 
afterwards  be  reexamined,  in  order  to  ascertain  the  effect,  if  any,  of 
backwater  from  Dam  No.  1. 

Calculating  on  this  basis  we  obtain  the  following  table : 

DAM  No.  2. 
[Lift  8  feetj 


Gauge  read- 
ing at  Uuid- 
ing. 

Aasumed 
level  of 

Fall  over 
dam  without 

Height  duo 

tovolocitv 

of  approach. 

Fall  cor- 
rected for 

Level  of 

Guard  re- 

Height of 

backwater. 

velocity  of 
approach. 

velocity  of 
approach. 

upper  pool. 

quired. 

look-waUa. 

138.00 

134.00 

L88 

0.29 

1.59 

135.59 

13.50 

•    26.50 

134.00 

18&00 

1.81 

0.30 

1.51 

136.51 

14.51 

27.51 

135.00 

18&00 

1.75 

0.31 

LU 

137.44 

]5w44 

2&44 

130.00 

137.00 

1.71 

0.32 

L39 

138.39 

1&39 

29.39 

137.00 

138.00 

1.67 

0.33 

1.34 

139.34 

17.34 

80.34 

13&00 

139.00 

1.65 

0.34 

1.31 

140.31 

1&31 

SL81 

139.00 

140.00 

L63 

0.36 

1.27 

141.27 

19.27 

3127 

140.00 

141.00 

1.61 

0.37 

L24 

142.24 

20.24 

33.24 

If  we  limit  the  height  of  lock-walls  to  27  feet  it  is  evident  that  the 
lock  will  cease  to  be  available  for  navigation  when  the  ^uge  stands 
at  133.50,  at  which  time  the  fall  over  the  dam  will  bo  about  1.55  feet 
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This  condition  of  affairs  is  ovidently  less  favorable  than  that  which 
prevails  at  Dam  No.  1,  when  that  lock  ceases  to  be  available.  The  only 
way  in  which  this  can  be  remedied  is  to  redace  the  lift  of  Dam  'So.  2. 
Let  as  then  reduce  the  lift  and  compare  the  results  with  those  just 
obtained. 


DAM  Ko.  2. 


lift 

reading. 

Aasamed 

level  of 

hack. 

water. 

Fan  ove^ 
dam  with- 
out velocity 
of  ap- 
proach. 

Height 
daeto 
velocity  of 
approach. 

Fall  cor- 
rected for 
velocity  of 
approach. 

Level  of 
upper  pool 

Gaard 
reqairod. 

Height  of 
lock.wall. 

7.00 
7.05 
8.00 

134.00 
134.00 
134.00 

135.00 
135.00 
135.00 

1.61 
L71 
1.81 

0.82 
0.31 
0.30 

1.29 
L40 
1.61 

130.29 
136.40 
186.61 

16.29 
14.00 
14.61 

27.29 
'<!7.40 
27.61 

The  height  of  the  lock-walls  is  obtained  by  subtracting  the  level  of 
the  bed  of  the  river,  109.00  from  the  level  of  the  upper  pool. 

Let  us  now  see  how  the  backwater  on  Dam  2  will  be  affected  by  Dam 
No.  1  when  the  gauge  reads  134.00. 

As  the  lock  at  Dam  No.  1  will  be  submerged  at  this  stage,  it  is  first 
necessary  to  see  how  formula  (1)  must  be  modified,  in  order  to  take 
into  account  the  discharge  over  the  lock 
Let 

Q*  =the  discharge  over  the  dam. 
0^'=  the  discharge  over  the  lock. 
h"  =  depth  of  water  on  the  lock. 
b'*  =  length  of  overfall  on  lock. 
Becollecting  that  hi  and  Jc  are  the  same  in  both,  we  have : 

(13)  Q'^mb^  {*[(^i+fc)»-Aj*]+(/*-Ai)(*i+^0*} 

(U)         Q"^mb"^^  j  f  [(^i+fr) -Aj*]  +(/»''  -  h,)[h  +  fc)*  } 

but 

(15)  Q''>tQ"^Q 

and 

g  being  the  guard  of  the  lock. 

Adding  equations  13  and  14  together  and  reducing,  we  have : 
(16) 

[ (Ai +*)'- **]  (ft  4-  h")  +f [(&+6")  {h  - h) -  b" g]  (/.,+fc)'  =  2^v^^ 

This  is  the  general  eqaation;  omitting  the  height  due  to  velocity  of 
approach,  it  becomes 

(17)       {b  +  b")h,UiUb  +  b"){h-h)-b"g~\h,i  =  ^-^', 

•"■^  if 

in  which  all  the  quantities  are  known  except  ^i. 
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In  applying  this  equation  to  the  case  of  Dam  1,  when  the  lower  gauge 
reads  1^00,  we  have  the  following  constants : 

6=325  b"=:70  *-*i=20 

^  =  13  ^  =  60351,  «  =  0.8  V2g  =  Sm. 

Substituting  these  in  the  equation,  we  have 

hi*  4-  26.5443  *i*  =  29^15 ; 

whence 

hi  =  1.157 ; 

Finding  the  velocity  of  approach  we  get 

ik  =  0.204; 

whence  the  true  value  of  the  fall  over  the  dam  is  0.953. 

The  upper  pool  therefore  stands  at  the  level  of  134.d5  when  the  lower 
l>ool  stands  at  134.00. 

There  is  therefore  at  this  stage  a  fall  of  nearly  1  foot  at  Dam  No.  1, 
and  it  is  next  necessary  to  see  how  much  backwater  is  produced  on 
Dam  No.  2. 

The  formula  which  we  will  use  for  backwatier  is  that  of  Poir^e,  which 
is  given  by  Debauve  in  his  Manuel  de  Vlngeuieur^  Vol.  19,  page  159, 
and  can  also  be  found  in  De  Lagren^'s  Navigation  InUrieure. 

(18)  D=:H+h-ix+^^ 

in  which 

D  is  the  depth  at  a  point  above  a  dam  whose  distance  is  x. 
H  is  the  increased  height  caused  by  the  dam  at  its  site. 
h  is  the  natural  height  of  water  before  the  dam  was  built 
i  is  the  sine  of  the  slope. 

It  is  evident  from  the  above  that  J7+^=tho  distance  from  the  bed  of 
the  river  to  the  surface  of  the  pool  measured  at  the  site  of  the  dam. 

In  this  formula  Hy  %  and  x  are  known,  but  h  must  be  determined  by 
calculation. 

We  will  use  the  Ghezy  formula  with  100  as  coefficient. 


(19) 

r=:100  y/r 

in  which 

r  =  mean 

hydmulic  radius ; 

but  we  have 

bh 
^-ft  +  2^' 

t  =  slope  of  the  river ; 


whence 


F=100   /^A*L<    . 
V6+2A' 
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wcsilso  have 


Y ^  • 


whence 


(20)  100     IAJLL^^j 

which  may  be  reduced  to 

^"^  10000  ^^t  lOOOOft^*-"- 

In  the  case  in  hand  we  have 

Sub^stitutiug  these  in  eqaation  (21)  we  obtain 

/a3-  2.311858  h  -  45G.692  =0 ; 

whence 

/*  =  7.8. 

lieturning  to  equation  (18)  we  have 

7/  +  /*  ==  136.5 1  — 100.00  =  36.51 ; 

whence 

5  =  28.71, 

and  the  equation  becomes 

/2525\* 

I>  =  3G.51-?^+i^?li-, 

281  ^  114.84    ' 

whence 

D=  28.22. 

As  the  reference  of  the  base  of  Dam  No.  2  is  109.00,  the  present  cal- 
culation shows  that  the  backwater  stands  at  the  reference  of  137.22,  or 
2.22  feet  higher  than  was  assumed  in  the  calculations  for  Dam  No.  2. 

Revising  these  calculations  o:i  this  basis,  we  obtain,  for  a  lift  of  8 
feet,  a  fall  over  the  dam  (after  correcting  for  velocity  of  approach)  ot 
1.10  feet..  This  is  somewhat  less  than  the  fall  over  Dam  No.  1  when 
the  lock-walls  are  at  the  point  of  submergence,  and  therefore  the  pro 
posed  lift  of  8  feet  will  be  accepted  for  Dam  No.  2.  The  level  of  the 
upper  pool  at  the  stage  of  131.00  in  the  river  becomes  138.32,  and  as 
the  bottom  is  at  reference  109.00,  the  height  of  the  lock- walls  will  be 
placed  at  29  feet. 

Taking  up  Dam  No.  3,  and  temporarily  assuming  that  there  ii<  no 
backwater  from  Dam  No.  2,  we  find  that  at  the  stage  of  149.00  on  the 
gauge  Dam  No.  3  will  have  a  fall  of  1.23  feet,  and  as  the  backwater 
stands  at  150.8,  the  upper  pool  level  will  be  152.03.  The  site  being  at 
reference  118.5,  the  lock  walls  would  have  to  be  33 J  feet  high.  As  this 
height  is  an  excessive  one,  the  walls  will  be  limited  to  30  feet.  With 
this  height  of  walls  the  lock  will  t)e  submerged  at  the  stage  of  about 
145.3  on  the  gauge  at  the  landing,  and  the  fall  over  the  dam  will  be 
1.42  feet. 

If  we  calculate  the  fall  over  Dam  No.  2  at  this  stage,  we  will  find 
that  the  dam  is  drowned  out,  and  that  therefore  the  backwater  on  Dam 
No.  3  was  correctly  obtained  from  the  natural  slope  of  the  river,  the  fall 
between  No.  3  and  the  gauge  at  the  landing  being  1.8  feet. 
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As  the  tabic  of  discharges  docs  not  go  beyond  the  stage  of  149  feet 
on  the  gauge,  the  fall  at  No.  4  has  been  calculated  for  this  stage  and 
iound  to  be  2.73  feet.  As  this  is  more  than  the  fall  over  No.  3  at  the 
same  stage,  it  is  evident  that  No.  4  will  be  drowned  out  after  No.  3,  as 
is  desired. 

In  the  absence  of  calcalated  discharges  at  higher  gaage  readings 
than  149,  it  is  not  practicable  to  go  further  into  the  investigation  of  the 
falls  at  submergence  and  heights  of  lock- walls  at  Dams  4  and  5.  As  a 
long  time  will  probably  elapse  before  the  construction  of  these  dams  is 
begun,  the  Board  would  recommend  that  the  lifts  of  dams  and  heights 
of  lock-walls  which  Mr.  Hanling  has  recommended  at  these  sites  be 
provisionally  adopted,  subject  to  modification  in  case  farther  informa- 
tion should  prove  it  to  be  advisable. 

The  following  table  shows  the  various  measurements  of  the  dams  as 
recommended  for  adoption : 


Dun. 

lienKth  of 
BpUl. 

Hefght  of 
dam. 

Lift  of 
dam. 

Height  of 
lock-walls. 

!       FaUat 
Guard.          epoch  of 
^aabmerseare. 

1 

325 
410 
820 
710 
892 

U 

IS 

13.6 

17 

13 

14 
8 

10 
9 

11 

27 
29 
30 
29 
24 

13 

16 

16l5 

12 

11 

1.11 

2 

3 

LU 
l.4i 

4 

5 

As  all  of  the  above  have  been  calculated  for  the  maximum  discharge, 
which  usually  lasts  but  a  short  time,  the  conditions  will  become  more 
favorable  as  the  river  comes  to  a  stand  or  begins  to  fall.  It  will  be  ob 
served  that  no  change  has  been  made  in  the  lifts  of  the  dams,  as  given 
in  the  project  submitted  to  the  Board,  and  but  slight  changes  in  the 
heights  of  the  lock- walls. 

The  estimates  accompanying  Major  Damrell's  report  are  manifestly 
too  low,  and,  in  view  of  the  changes  advised  by  the  Board,  it  is  recom- 
mended that  new  estimates  be  made.  The  Boanl  recognize  the  im- 
portance of  haviug  the  proposed  work  commenced  during  the  coming 
season,  in  order  that  the  benefit  to  be  received  from  it  may  be  realized 
with  as  little  delay  as  possible.  For  this  reason  it  is  suggested  that 
work  be  begun  without  waiting  for  a  revision  of  the  estimates. 

As  much  of  the  preceding  discussion  is  of  the  nature  of  original  in- 
vestigation in  the  application  of  the  formulae  used  to  ascertain  the 
proper  heights  of  the  dams  in  improving  a  river  by  slack  water  naviga- 
tion, the  Board,  in  order  to  give  additional  weight  to  the  results  obtained 
and  to  render  the  research  more  exhaustive,  have  applied  the  formulse 
to  the  Kentucky  Eiver,  substituting  in  them  the  data  before  mentioned. 

The  Kentucky  has  been  improved  with  five  locks  and  dams,  giving 
slackwater  navigation  for  a  distance  of  100  miles.  The  lengths  of  the 
dams  vary  from  428  feet  to  550  feet  and  their  lifts  from  10.77  feet  to 
12.84  feet.  The  five  dams  have  a  total  lift  of  72.44  feet  The  pools  are 
from  11  miles  to  27  miles  in  length.  The  tops  of  lock-walls  are  from 
29.10  feet  to  32.41  feet  above  the  lower  miter-sills,  and  their  guards  above 
the  dams  are  from  9  feet  to  10.25  feet 

This  river,  like  the  Black  Warrior,  is  subjected  to  sudden  freshets, 
which  rise  from  20  feet  to  30  feet  above  the  tops  of  the  lock-walls.  The 
principal  differences  between  the  portion  of  the  Black  Warrior  under 
discussion,  and  the  improved  portion  of  the  Kentucky  are  the  exceed- 
ingly steep  bottom  slopes  in  the  former,  and  its  freedom  from  tributa 
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ries  having  any  inflaence  on  its  reprimen.  The  Kentacky  in  its  shortest 
pool  has  a  bottom  slope  of  bat  1.226  feet  per  mile,  in  comparison  with 
18  feet  to  the  mile  in  the  shortest  pool  of  the  Black  Warrior  Biver,  and 
the  flow  of  water  throngh  all  the  pools  is  materially  affected  by  numerous 
tributaries^  which  bring  in  lar^e  quantities  of  water  after  heavy  local 
rains.  It  might  also  be  noted  that  the  flow  from  the  Kentucky  is  con- 
siderably retarded  by  backwater  from  the  Ohio,  which,  in  the  highest 
floods,  may  cause  an  increased  height  of  water  in  four  of  the  pools.  In 
the  cases  selected  for  comparison  with  the  Black  Warrior,  which  are  the 
two  freshets  of  February  and  March,  and  of  March  and  April,  1886,  the 
efllect  of  the  backwater  from  the  Ohio  is  believed  to  have  been  a  mini- 
mum, except  during  the  latter  part  of  the  second  rise. 

The  data  which  are  compiled  in  the  accompanying  tables  are  the  daily 
simultaneous  readings  of  gauges  placed  at  the  head  and  foot  at  each  of 
the  locks.  From  these  the  fall  in  the  pools  and  that  over  the  dams 
have  been  obtained  for  all  the  days  during  which  the  freshet  lasted.  To 
find  the  quantity,  Q,  discharged  over  the  several  dams  at  the  various 
stages  of  water,  we  use  formula  (1)  which  is : 

(1)    Q=-fnb ^[2^ ^  i^    {h,+k)^  —  k^l    +(h  —  h,){h,+Jc)^^ 
Neglecting  the  velocity  of  approach  the  formula  becomes: 


Q=mb^  2  g [S  a/+(* - ^i)  *!*] 


In  this  all  the  quantities  are  known  except  Q,  and,  by  making  the 
proper  substitutions,  its  value  can  be  obtained  at  each  of  the  dams  for 
all  of  the  days  in  the  tables. 

To  find  the  quantity  discharged  over  Dam  No.  2  on  March  29,  at  the 
time  of  the  observation,  we  first  find  the  approximate  value  of  Q  from 
the  formula,  neglecting  the  velocity  of  approach.  For  this  dam,  ft =432, 
and  for  the  day  selected,  ^=5.9,  and  Ai=5.5;  m  and  g  have  the  values 
of  0.8  and  32.16  as  before. 

Making  these  substitutions  the  formula  becomes : 

Q=0.8 X 432 X  8.02 f  %  (5.6)*+ (6.9-6.5)  (6.6)*] 

Whence : 

Q=26434 

This  gives  the  quantity  of  water  passing  over  the  dam,  or  Sowing 
through  the  river,  if  we  ignore  the  velocity  of  approach. 

Let  us  now  ascertain  to  what  extent  the  velocity  of  approach  will  af- 
fect the  quantity  discharged. 

Find  the  value  of  A:  as  before  from  equation  (6),  which  is : 

For  Dam  No.  2  in  this  equation — 

Q=26434. 

6=432+54=486. 

A=6.9. 

il= 14.4+6.7,  the  height  of  the  dam  above  the  bottom  i)f  the  river. 
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Making  these  eabetUiitioDS : 


64.4x(486)«x(26)»    ^^'^ 


Besaming  fixmrnla  (1)  and  sabstitatiiig  for  ft  this  valoe,  we  have: 
Q=0^X«2x8.a2  {  |[  (M+0.0879)*— (0.0879)*] 

+(6.9-6i>)  (6^+0.0679)*  } 

Q=26866. 


Whence: 


The  quantity  obtained  for  the  discharge  over  the  dam  on  this  day 
has  therefore  been  increased  If  per  cent,  by  considering  the  Telocity 
of  approach. 

As  it  was  impossible  in  the  time  aUowed  for  the  preparation  of  this 
report  to  find  the  quantities  discharged  over  all  the  dams  in  all  the 
stages  of  water  presented  in  the  tables,  and  to  continue  the  discussion 
as  desired,  only  such  of  the  data  have  been  used  as  were  believed  to 
be  sufBcient  to  show  to  what  degree  the  calculations  made  for  the  Black 
Warrior  Biver  dams  are  reliable. 

Upon  the  Kentucky  Biver  the  pool  of  Dam  No.  2  contains  the  Bto&p- 
est  bottom  slope.  This  dam  has,  thereforci  been  selected  for  discussion, 
as  its  effect  in  producing  backwater  and  assisting  in  drowning  Dam 
No.  3  during  rises  more  nearly  resembles  the  bacUng  up  of  the  water 
likely  to  be  caused  by  Dam  No.  1  of  the  Black  Warrior  upon  Dam  No. 
2j  than  that  of  the  ottier  dams  whose  pools  have  less  bottom  slope. 

The  quantities  of  water  passing  over  this  dam  have  been  calculated 
in  the  manner  indicated  for  eac&  day  of  the  freshet,  extending  from 
March  20  to  April  26.  When  the  water  was  over  the  top  of  the  lock- 
walls,  the  quantities  were  obtained  by  finding  the  values  of  Q^  and  Ql'. 
and  taking  the  sum  for  Q,  as  was  done  in  calculating  the  discharge  of 
the  Black  Warrior  under  this  conditi<m.  These  have  been  tabi^Msd 
as  follows : 


Date. 


Apr. 


SI 
2S 

28 
24 
25 
26 

27 
28 


80 
81 
1 
2 
8 
4 
6 


8,805 
6,881 
6.821 
26L481 
88,452 
28.022 
17,054 
11,584 
18,183 
28.888 
28.434 
88.825 
88,151 
61,488 
60.863 
28.788 
86,881 
81.378 


liltMO 


2.76 

3.86 

8.86 

10.85 

11.78 

11.10 

7.06 

6l20 

6l74 

10.80 

10.63 

14.48 

14.10 

10.88 

1&44 

OltS 

13.75 

23.23 

24.84 

2&68 


^t 


10.4 
12.2 
12.2 
l&O 
16l9 
1&9 
13.7 
12.6 
12.9 
15.5 
1&4 
20.8 
28.7 
25.3 
27.7 
28.0 
80.8 
84.3 

8a7 

46.1 


%^ 

Hi 

O 


a3 
ao 
ao 

15.1 

lai 

1&2 
12.2 
10.4 
1L4 
15i7 

ia7 

23.0 
23.0 
2a6 
3L5 
82.3 
83.8 
37.5 
41.6 
42.4 


0.0 

ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
a7 
a7 
a2 

12.2 
13.0 
14.5 

ia2 

22.8 
28.1 


WitlMmt  Tolodty  Of  ApptMck. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
With  Tslodty  of  approttcli. 
Withoat  Teloollj  wapprooeh. 
With  Tolooity  of  appmeb. 
Wlttoat  Toloeity  of  approoeh. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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OMil. 

1 

; 

I 

H.- 

li 

SMtUlk*. 

IB 

ii? 

im. 

1«,3« 

HLtl 

B«lT 

... 

3^a 

t3.3«5 

0.41 

Wlthoat  VBlodty  of  kpprowih. 

M 

*,I>91 

10.7 

e.a 

0,0 

The  «tGeot  of  velocity  of  approach  has  been  ignored  in  obt^ning  the  dia- 
chances,  exoept  npon  Uacoh  29  and  30,  when  it  was  in  trodnoed  for  compar- 
i«oa,ai]a  apon  April  ISaod  16,wheD  there  was  nofall  over  the  dam,  and 
it  was  completely  drowned.  It  might  be  observed  in  this  connection  that 
the  velocity  of  approach  has  a  proportioDately  greater  effect  upon  the 

Quantities  discharged,  other  things  being  eqoal,  as  the  fall  over  the  dam 
iminishes  and  as  the  height  of  the  water  npon  the  crest  of  the  dam  in* 


The  discharge  over  alt  the  dams  in  the  Eentacky  npon  March  29  and 
30  have  been  raUcolated  for  comparison,  and  also  to  show  the  progress 
of  the  ftoshet  wave.    They  are  contuned  in  the  following  table : 


IM» 

Dml         f 

D»pth  eon*- 

.i«i. 

Obwmd 

■^Sr 

t^ 

1  .. 

1:; 

i".'. 

niiS 

li 

its 

17.  M 

it!w 

ibIoi 

18.10 
M.0S 

13-Oa 

30.10 

2o!os 

M>.IO 
MM 

Da 

£■:::::: 

17.  M 

18.  M 

li 

ID.M 
3.M 
T.BO 
7.7« 

Do 

S;:::::: 

I1.H 
so.  70 
20.  SI 
11.14 

la  the  above  table  velocity  of  approach  was  ooosidered  in  obtaining 
the  qnantities. 

HavlDg  obtained  the  qnantities  discharged  over  Dam  "So.  2,  let  as 
now  ascertain  the  depths  of  the  water  immediately  below  Dam  No.  3, 
ID  the  same  manner  as  the  heights  of  the  backwater  were  obtained  for 
tiie  dams  npon  the  Black  Warrior.  The  following  is  equation  (18), 
which  was  osed  for  this  pnrpose: 


(18) 


i)»:fi+»-fa  + 


FB 
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In  this : 

D  is  the  depth  of  water  just  below  Dam  No.  3; 

H+hiB  the  observed  height  of  water  above  the  bottom  at  Dam 

No.  2; 
h  is  the  natural  height  of  water  before  dam  was  boilt ; 
i  is  the  sine  of  the  slope ; 
X  is  the  length  of  pool  2 ; 
ix  is  the  total  fall  of  the  bottom  in  pool  2=13.6  feet. 

All  the  quantities  in  this  equation  are  known,  except  hj  which  mnsl 
be  calealated. 

Using  equation  (21),  which  is : 

(21)  h^ ^-^ ^! =0 

and  making  Q=26434,  the  quantity  discharged  upon  the  29thy 
ignoring  the  velocity  of  approach. 

1.226 


We  have : 
Whence: 


fr=486  i= 

5280 

*3-5.2475  Jl-1276.15=0 

i^=10.63 
But  i?  +  i^  for  the  29th  Maroh=26. 


Therefore: 

jff=16.37. 

Substituting  the  values  of  Hk  and  ix  in  equation  (18)  we  have 


D  =  26.0  - 13.6  + 


(13.6)» 


61.48 
Whence 

D  =  15.4 

The  values  of  ^  and  D  have  been  calculated  in  this  manner  for  all  the 
days  upon  which  the  quantities  discharged  by  the  river  have  been  obtain- 
ed, and  have  been  inserted  in  the  table.  The  observed  depths  of  water 
immediately  below  Dam  No.  3  have  also  been  placed  in  the  same  tables. 

Comparing  the  last  two  columns  of  the  preceding  tables  we  see  that 
the  calculate  depths  are  greater  than  the  observed  depths  while  the 
river  is  at  its  lower  stages.  As  the  river  rises  and  the  spill  over  Dam 
No.  3  increases,  the  obi^rved  depths  increase  more  rapidly  than  those 
calculated,  until,  when  the  highest  stage  is  reached,  the  observed 
depths  are  from  2  feet  to  3  feet  greater  than  those  calculated.  When 
the  river  talis  these  values  again  approach  each  other,  become  equal,  and 
finally,  at  the  lower  stages  the  calculated  heights  are  again  the  lai^r. 
It  should  be  observed  that  the  equality  of  values  in  these  two  quantities 
takes  place  at  a  much  lower  stage  of  water  on  a  rising  river  than  on 
a  falling  one.  At  Dam  No.  3  when  D  is  greater  than  the  height  of 
the  crest  of  the  dam  above  the  bottom  of  the  river,  which  is  equal  to 
12.84  +  6.51,  or  19.35  feet,  Dam  No.  2  produces  backwater  upon  Dam  Na 
3.  In  the  example  before  us  it  will  be  noted  that  on  the  rising  river  the 
calculated  and  observed  depths  below  Dam  No.  3  become  equal  about 
the  time  backwater  began  to  appear  upon  Dam  3.  On  a  falling  riv^ 
these  quantities  become  equal  while  backwater  still  remained  on  Dam.  3. 

Thus  &r  all  the  calculations  made  have  been  based  apon  data  taken 
from  the  rise  of  March  20  to  April  26,  1886,  and  during  this  rise 
there  were  about  ten  days  when  steamers  could  pass  over  Dam  No.  3^ 


mm^^ 
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Iiet  as  now  torn  to  the  rise  of  Febroary  9  to  March  7,  daring  which 
time,  although  the  water  rose  more  than  2  feet  above  the  top  of  the 
walls  of  Lock  No.  3,  yet  the  fall  over  the  dam  was  too  great  to  permit 
boats  to  pass  over  it.  We  will  first  consider  the  conditions  existing 
upon  Febroary  14,  when  the  depth  on  the  lock-walls  was  the  great^t 
recorded  daring  the  rise,  and  the  fall  over  Dam  No.  3  was  the  least, 
fiabstitntiug  the  proper  valnes  for  the  qaantities  in  eqaation  (1)  for 
Dam  No.  2  for  this  day,  and  redacing,  we  have : 

(?=  38247 
for  the  qnantity  of  water  passing  over  No.  2. 
When  the  velocity  of  approach  is  considered  this  becomes : 

Q  =  40369 

Obtaining  the  valae  of  h  by  means  of  eqaation  (21),  and,  finally,  the 
valne  of  D  by  eqaation  (18),  we  have : 

2>  =  24.6 

For  the  same  day  the  observed  valae  is : 

2>=r28.6 

The  valae  of  D  has  also  been  obtained  from  eqnations  (21)  and  (18) 
for  the  12th  of  April,  when  the  water  was  only  7.4  feet  npon  the  crest 
of  Dam  No.  2,  and  the  walU  of  2  and  3  were  not  submerged.  By  mak* 
ing  the  proper  sabstitation  for  this  day,  we  obtain : 

D  =  16.95 
Bat  the  observed  value  is: 

D  =  18.0 

This  discussion  shows  that  in  the  two  freshets  under  consideration 
the  observed  depths  of  the  backwater  upon  Dam  No.  3,  resulting  from 
Dam  No.  2,  were  greater  than  those  obtained  from  applying  the  for- 
mula used  for  calculating  the  amount  of  backwater  upon  the  Black 
Warrior  dams.  The  Board  therefore  feel  warranted  in  stating  that  on 
a  rising  river  the  proposed  dams  on  the  Black  Warrior  will  generally 
be  drowned  out  at  an  earlier  period  than  is  indicated  by  calculation. 
Moreover,  the  falls  over  these  dams  have  been  determined  for  a  rising 
river  and  for  maximum  discharges,  and  they  will  decrease  as  the  river 
oomes  to  a  stand  and  begins  to  fall.  Under  any  circumstances,  there* 
fore,  there  are  good  reasons  for  believing  that  in  this  part  of  the  Black 
Warrior  Biver  it  will  seldom  happen  that  the  locks  are  submerged 
^vhile  the  dams  can  not  be  run  by  boats. 

Appended  hereto  are  two  tables  containing  the  data  obtained  by  ob* 
Bervations  from  the  Kentucky  liiver  during  the  two  freshets  referred 
t4}.  Thi*se  have  been  platted,  and  two  sheets  of  the  resulting  hydro- 
Cn^phs  accompany  this  report. 

EespeotfuUy  submitted,  ^^^  p^  Oraighill, 

OoloneL  Carps  of  JSngineers. 
Wm.  B.  Mebbill, 

Lieut.  Col.  of  Engineers. 
W.  E.  KiNG^ 

Major  of  Engineers. 
A.  N.  Dambell, 

Major  of  Engineers. 
Jas.  0.  Post, 

MijQor  of  Engineers. 
The  Ohdbf  of  Bnoinsebs,  TJ.  S.  A. 
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Off  svenHaB^  il  a.  iksicT. 


M0i§kl9 1/  tPMter  1/  JCwiiiotif  JNmt  «#  tfii  Mvemt 


Hi  v«.&-8ariMct  Hit  i4^.i«i 

gawd  of  loek,  l^.liTleniCib 
Sfpoolfi^  14.6  vUm;  alope  of 
bonoai,  0'.85  per  aUlo ;  Bornud 
dspth  or  wAtar  on  lower  ndter^ 
dlL  0^.41 


Dote. 


1881 

I%b.  9 

FtoK  10 

FeK  11 

T6b.  12 

FeK  18 

T6b.  14 

FeK  15 

FeK  16 

Peb.  17 

Fek.  18 

Fob.  19 

Feb.  ao 

Fob.  21 

Feb.  22 

Fob.  23 

Fob.  24 

Fob.  26 

Fob.  26 

Fob.  27 

Feb.  28 

Mw.  1 

ICar.  2 

Mar.  3 

Har.  4. ..I.. 

Mar.  5 

Mar.  6 

Mar.  7 

Mar.  20 

Mar.  21 

22 

23 

Mar.  24 

Mar.  25 

Mar.  26 

Mar.  27 

Mar.  28 

Mar.  20 

Mar.  30 

Mar.  31 

Apr.  1 

Apr.  2 

Apr.  3 

Apr.  4 

Apr.  5 

Apr.  6 

Apr.  7 

Apr.  8 

Apr.  9 

Apr.  10 

Apr.  11 

Apr.  12..  .. 
Apr.  13..... 

Apr.  14 

Apr.  15 

Apr.  16 

Apr.  17 

Apr,  18 

Apr.  19 

Apr.  2f 

Apr.  21 

Apr.  22...  . 
Apr.  23...  . 

Apr.  24 

Apr.  25 

Apr.  26 


L48 

L4 

S.08 

&28 

1L83 

U.53 

11.43 

7.93 

5.23 

4.03 

8.43 

2.831 

2.33 

2.03 

L63 

L53 

1.43 

L53 

2.23 

2.33 

2.83 

L93 

1.63 

L43 

1.23 

1.13 

a93 

0.83 

0.03 

1.03 

&63 

&83 

4.13 

2.83 

2.13 

3.03 

5w63 

9.03 

lL8:i 

13.64 

14.94 

1&24 

21.14 

24.13 

23.13 

22.93 

22.03 

2a63 

17.13 

iao3 

5i53 
4.83 
S.63 
8.13 
2.63 
2.33 
LOS 
1.63 
L43 
1.43 
1.03 
1.03 
0.03 
0.83 
0.73 


III 

.5-- 


2.80 


6l60 

15.60 

24.80 

24.40 

24.20 

20.30 

14.10 

10.10 

8.60 

7.10 

5.70 


12. 


79 
8L  80^12. 49 


10. 
4. 

1. 
L 
L 
li 
5. 
8. 
& 
9. 
10. 


79 


1912.46 


4.6011. 
8.90|11. 

a  9011. 

8.00!lL 

8.801L 

5.1011. 

5.40  11. 

5i40U. 

4.7O1IL 

4.0011. 

8.40112. 

8.4011. 

2.5012 

2.2012. 

].80!l3. 

2.1012. 

.1.00!  13. 
14.60  5. 
15.80,  4. 
10.90!  7. 

6.7010. 

5.0011. 

OuSOla 


14.10 

21.90 

24  80 

27.80 

29.10 

30.40 

35.30 

87.60 

86.10 

35.70 

8Sl70 

83.10 

2a  CO 

19.90 

1&50 

1L80 

9.60 

7.80 

6.60 

&70 

4.80 


5. 
L 
1. 
0. 
0. 

a 

0. 

a 

L 
L 
1. 

1. 

0 

mm 

4 
4. 
& 
& 
9. 
10. 

la 
11. 


29 
39 
79 
29 
09 
99 
89 
79 
50 
891 
79 
h9\ 
89 
29 
09 
19 
39 
79 
19 
99 
79 
89 
19 
99 
09 
19 
19 
39 
29 
*^9 
39 
69 


gOMtd  Qt  lock,  10' ;  length  of 
pool  4,  17.2  mUeo:  elopo  of 
BotUMi.O'.Ttpwmuo;  MMmal 
depth  «f  water  on  lower  miter- 


§ 


L96 
2.46 
8.46 
&96 


12.86 
11.66 
10.26 
9  46 
5.76 
4.46 
3.56 
3.26 
2.86 
2.46 
1.96 
2.56 
2.36 
2.96 
2.96 
2.86 
2.86 
2.46 
L96 
1.96 
L36 
1.16 
1.46 
L66 
L96 
5.76 
6l96 
.•i.26 
3.56 
2.96 
&46 
6.36 
2910.06 
1912.96 
00  15.26 
Ou  15  .'>6 
0017.56] 
00  22.56 
6926.66 
192jw16 
3923.96 
3924.66 
6922.46 


4.0i)|ll. 
8.4012. 
8. 40:12. 
2.6012. 
2.30|ri. 
X0013. 
1.9013. 
L60'13. 


69 
29 
19 
69 
19 
49 
19 
79 
29 
791 
19 
19 
59 
89 
09 
09 
29' 


17.96 
11.96 
H.46 
5.46 
4.46] 
4.46 
3.36] 
2.96 
2.66 
2.46 
2.26 
L96 
196 
1.96 
1.86 
1.46 
LM 


I  SI 

Km 


8. 
4. 

6. 
14. 
26. 
26i 
^ 
24. 
20. 
12. 

la 

9. 
6. 
5. 
4. 
4. 
6l 
4. 
6l 
6. 
5. 
5. 
4. 
4. 
3. 

a. 

8. 

2. 

2. 

3. 
14. 
1& 
12. 

a 

6. 

a 
12. 
22. 

26. 
?8. 
29. 
3L 
36. 

4a 

36. 
34. 
85. 
31. 
27. 
2.x 
15. 
11. 
lu. 
9 

a 

7. 

a 
5. 
4. 
4. 

a 

8. 

1 

2. 
2. 


12. 
43112. 


13 
13 

53 
13 
53 
13 
43 
8:1 
63 
73 
63 
63 
13 
03 
63 
13 
13 
93 
93 
93 
13 
93 
13 
03 
33 
63 
53 
13 
63 
63 
33 
13 
13 
43 
13 
13 
63 
13 
63 
73 
9t 
13 
13 
Ti 
33 
43 
93 
33 
13 

a{ 

63 
13 
33 
6:5 
33 
93 
13 
43 
13 
83 
63 
83 


IL 
7. 
0. 
0. 


a 
7. 

a 

a 

10. 

11. 

12. 

(2. 
10. 
12. 
IL 
II. 
IL 

n. 

IL 
12. 
12. 
12. 
12. 

la 
la 
12. 
a 
4. 
a 
9. 

IL 
IL 

a 
2. 

L 

0. 
0. 
0. 
0. 
0. 
a 
4 
3. 
a 
4. 
0. 
7. 
a 
a 
0. 
9. 
9. 
10. 

IL 
II. 
12. 

12. 

la 
la 
la 
la 


60 
80 
60 

10 
00 
00 

MM 

oc 

60 
60 
40 


80 
50 
10 
10 
fO 
00 
10 
10 
20 
20 
80 
10 
30 
60 
40 
40 
80 
70 
90 
60 
90 
50 
10 
60 
20 
20 
10 
90 
70 
20 
10 
00 
30 
lOj 
60 
40 
80 
30 
40 
60 
10 
10 
50 
90 
30 
40 
60 
10 
80 
10 
30 
10 
80 


1 

.9 


a84|ie.44 

14 


a84 


a  0414.64^176 


a64 
12.84 
12.04 
ia54 
10.04 

4.64 


li 


14 
84 
04 
24 
4.34)11.94 
54 


4.14 
20|  a64 
a44 
L74 
L44 
L94 
L04 
1.44 
a  14 
a  44 
a54 
L84 
L54 
L44 
L44 
1.04 
L04 
0.34 
0.44 
L04 
a84 
a84 
a64 

a  14 

ao4 
1.34 
7.74 

11.81 
1L84 
ia54 

ia54 

12.81 

1*2.74 

10.94 

10.9414 

IL  74  la 

1L0414. 

10.64ia 

ia64ia 

7.94 
7. 04  14. 
a  84  14. 

&i4ia 

a3412 

a24ia 

2.74 

a  14 

L54 
L14 
L44 
a64 
0  34 
0.14 
a44 


1 


II 


la 


H 


la 
ta; 
10.  • 
a: 


la 

IL 

la 
la 
la 

14. 
IL 

la 
la 
la 
la 

13 

la 
la 
la 
la 
la 
la 
la 
la 

14. 

la 
la 
la 
la 
la 

15. 
14. 

ia 
la 

14. 

la 
la 
10. 


24 
24 

54 

04 
81 
44 
24 
54 
74 
04 
34 
54 
74 
64 
44 
74 
74 
74 
74 
44 
54 


Dam  Ho.; 
gsard  of  look, 
pool  8,   2ai  1 
boCtoB,0'.564i 
depth  of  1 
aai,0'.6L 


0.049 
a  049 


a  602 


84  0.717 


0.700 
a728lL 
a588 
a  270 

a  251 

a  240 


74a203 


640.182 


a  141 
a  101 
ao83 
a  112 
a  061 

0.063 

aiM 
a  141 
a  148 
a  107 

a  089 
a  088 
a  083 

a  000 
a  060 
a  019 

a  026 

aoui 
a  514 
a  614 

a322 


14 

94 

94 

04 

94 

44 

24 

010 

84 


6362a 


a24ia 


ia 
la 
12. 
ia 
la 
la 
la 
la 
la 


am 

0.077 
a  450 
a  688 
3.688 
a  728 

a7«7 

746 
a  740 
a  636 

a 

a6S2 
a  636 

a  618 

0.618 
a  464 
a  409 
a  889 

a  800 
a  194 
a  188 
a  160 
a  12: 

089 
0  006 
0.(83 
0.004 

a  002 

44!a008 
54  0.026 
54  a  014 


94, 

M 

84 

64 

04 

44 

24 

44 

94 

24 

44 

74 

64 

44 

910 

74 

54 

44 

44 


L90 
a40 

aao 

a2o 

1L60 

1L90 
60 

a  50 
a4o 

6.60 

aoo 

4.50 

a  70 
a30 
aso 
aoo 
a  70 
a8o 
a  40 

3.80 

a  40 
a  10 

2.90 

aso 
a  10 

L90 
L70 
1.50 
L70 

aoo 

aoo 

7.20 

a80 

4.00 

a  10 

a70 

a 

a  20 

laoo 

laoo 

ia7o 

taoo 

laco 

•A  70 

ao 

2a  90 

2a  30 

2a  60 

2a  20 

laoo 

aao 

a2o 

aoo 

4.90 
4.10 

aoo 
a  10 
aoo 
aoo 
a2o 
1.00 
L80 

L70 

L60 

L50 


a7514.i 

aosia 
assia' 


aaojiasai 
aoo 

A. 
1L49 

iao9 
21.99 
21.49 

19.49 

ia99 
a  49 

7.59 

aso 
a  19 
4.39 
a69 
a29 
a  19 
aco 
a5o 
aso 
a  49 
aoo 
a59 
8.00 

2:5911 

a29ia 

L99iai 
L79ia 

aoo 

aoo 

aso 
1L60 

aoo 

aoo 

aaoia 

aao 

a  19 
ia49 
aaoo 

24.00 

a\70 

27.29 

aa99 

aaoo  aisna 

3a  89 

aaoo 
aaoo 
3a  19 

3a79 
27.39 
SL49 
20.70 

laio 
laoo 

a  10 

aso 

aioiL 

a701L95 

a29iai5 

at>9iai5 

a49ia 

a29ia85 

aoo]a45 

L00ia45 
L79ia65 


assia 


aosia 


65  4.4 

85  as 
65ia93jia 

40ia5 
76ia7 


45  la  13  la 


on 


78a 
68a 

68a  H 

78  a 
47  a 
S6a 

a  53114. 28  a 

78a 

18 

88ia 
18a 
68a 
88a 
88a 
aaa 
oea 


25 

15  il; 
15  la 

16 


L  la  la 
Loaia 


asaia 


JlPPlNDIX  <)--BBPOBT  OF  1UJQ&  DAMBBLL. 


l«t» 


ffm  Ftknmr^^  t0 Mmr6k7, 1886,  MdjfV-w»  Mar^ 90  lo  Ji^ril 96, 1986. 


Bn  Vo.  S.— 4ty  tengi  nftU'.M:  gnaid  of  look,  9^: 

Dam  No  1.-428' long ;  Hft,  10^.71 

' :  gaard  of  lookt 

)«^ 

hoCMoilU.1  mlteai  ilopo  of  bottom. 

10'.2fl 

t:  length 

of  pool 

1  1,20.9 

mflee;   i 

ilope  of 

rSspermite; 

normal 

depth  of  water  on  lower 

botumi.0'026  I 

per  mUe 

;  normal  depth  of  water 

miterwiill,A^.7. 

on  low«r  miter^ain,  6'.! 

> 

1 

III 

n 

• 

1 

i< 

Height  of  water  OD 

• 

i 

1 

1 

L 

1 

i 

I 

a 

FaU  in  nool 
oreroam. 

SI 

pi 

I 
1 

ll 

SI 
fl 

2.00 

180 

1110 

180 

1140 

1033 

LOO 

180 

143 

L84 

1177 

106t 

XBO 

4.80 

1110 

140 

1160 

1042 

166 

100 

1L88 

124 

1167 

loot 

a.  40 

180 

ILOO 

180 

1L80 

1077 

120 

120 

10.88 

154 

14.37 

1181 

7.40 

1180 

160 

4.00 

7.60 

1368 

7.10 

1190 

1L08 

11.14 

22.17 

14U 

1&40 

2130 

160 

4.60 

100 

1414 

1L06 

2170 

7.13 

1124 

2187 

0.078 

10.10 

2180 

170 

180 

160 

1630 

1L70 

2120 

183 

1104 

21.37 

1071 

1&40 

20.80 

160 

100 

160 

1648 

1150 

27.70 

LOO 

1174 

18.36 

1028 

14.40 

2180 

160 

100 

160 

1458 

1110 

2180 

L13 

1114 

1127 

1668 

t.00 

24.80 

100 

4.00 

4.00 

1808 

18.40 

20.70 

168 

1184 

11.87 

1441 

0.90 

1180 

160 

L50 

400 

1148 

1140 

80.00 

123 

134 

157 

0  100 

&60 

17.60 

140 

109 

4.40 

1188 

1140 

80.10 

113 

4.04 

4.17 

1160 

4.00 

1120 

110 

LOO 

4.70 

1161 

1171 

20.80 

118 

8.40 

167 

1180 

8.40 

1180 

4.60 

L70 

120 

IICO 

1136 

2190 

123 

191 

117 

lUO 

S.40 

10.80 

7.60 

100 

140 

1000 

7.46 

28.00 

lft3 

184 

117 

1100 

2.00 

7.80 

1100 

179 

1170 

1071 

4.70 

20.90 

163 

154 

117 

1000 

100 

160 

1L60 

100 

1110 

1000 

100 

1120 

L53 

154 

4.07 

1090 

8.40 

180 

1L60 

179 

12.20 

1071 

126 

1160 

143 

104 

147 

1114 

190 

1«0 

1160 

170 

1L20 

1071 

100 

17.30 

143 

184 

6  27 

1100 

160 

7.60 

1140 

100 

1140 

1000 

166 

1120 

4.23 

184 

107 

1144 

100 

7.00 

1140 

170 

11.00 

1071 

106 

14.80 

163 

104 

157 

1147 

160 

7.60 

1140 

100 

1L89 

1000 

106 

14.20 

123 

184 

1107 

1144 

180 

7.00 

1170 

169 

1L80 

1063 

140 

14.40 

183 

154 

137 

1131 

190 

100 

n.8o 

100 

ILOO 

1003 

100 

14.70 

113 

104 

8.07 

1110 

100 

180 

1L70 

140 

1110 

1041 
1017 

106 

14.00 

4.83 

104 

7.47 

1000 

140 

4.60 

1180 

110 

1140 

131 

1100 

113 

110 

7.37 

1088 

110 

180 

1170 

110 

1180 

1017 

116 

1180 

118 

L04 

7.T7 

1000 

LOO 

180 

1100 

ICO 

1100 

1008 

1.88 

1140 

123 

L44 

7.67 

1058 

1.60 

110 

1180 

120 

1100 

1002 

L40 

7.80 

1148 

L64 

1107 

1006 

110 

160 

1100 

100 

1100 

1000 

L70 

120 

1133 

L74 

1107 

1000 

110 

160 

1100 

120 

1120 

1002 

110 

110 

183 

L84 

11.17 

1004 

100 

1180 

7.00 

100 

100 

1242 

116 

1110 

183 

114 

17.07 

1802 

7.60 

1110 

180 

4.00 

180 

130B 

7.80 

1110 

103 

11.74 

17.77 

1430 

140 

1180 

4.00 

120 

120 

1206 

7.00 

2L50 

133 

174 

1107 

1824 

4.40 

1190 

7.90 

1.20 

110 

1116 

106 

2110 

173 

4.84 

157 

1181 

140 

160 

180 

140 

170 

1004 

160 

2120 

123 

184 

107 

1100 

170 

110 

100 

LIO 

1110 

1107 

150 

2L70 

168 

154 

4.17 

1181 

190 

14.80 

160 

120 

170 

1200 

106 

2L90 

1.53 

114 

167 

1802 

ILOO 

24.00 

1.40 

4.80 

120 

1440 

11  36 

2170 

L43 

1124 

14.67 

1498 

1190 

20.80 

1.60 

110 

160 

1411 

1126 

81.30 

173 

14.84 

1127 

1542 

1180 

8180 

LOO 

100 

100 

1458 

1136 

84.70 

148 

14.94 

1.5.87 

0.555 

2L00 

8180 

0.10 

4.70 

4.80 

0.431 

20.06 

87.00 

173 

14.34 

1107 

1538 

2170 

8180 

180 

4.60 

4.^1 

1414 

23.76 

4100 

153 

1104 

1157 

1608 

8190 

8180 

LOO 

100 

100 

1458 

2140 

4110 

113 

1184 

1197 

1514 

80.40 

4180 

LOO 

4.00 

100 

1422 

27.26 

4180 

123 

11 5» 

1177 

1615 

81.90 

4180 

LOO 

100 

4.00 

1360 

2120 

44.80 

128 

17.04 

17.87 

0.083 

8L40 

44.80 

LOO 

4.10 

110 

1877 

2156 

4110 

123 

1124 

1H.47 

0.003 

8L90 

4180 

0.60 

4.00 

4.68 

1368 

2100 

4100 

123 

1174 

1197 

1050 

8L40 

4180 

160 

170 

4.20 

1341 

2150 

4110 

123 

1174 

15  07 

0.585 

2140 

4180 

160 

189 

180 

1805 

20.40 

46.00 

123 

1184 

14.07 

1514 

24.40 

8180 

160 

190 

«     140 

1200 

28.40 

4110 

113 

184 

107 

1866 

1140 

8180 

160 

100 

168 

1188 

27.46 

44.10 

113 

184 

197 

0.217 

1140 

8180 

160 

LOO 

L80 

1124 

27.10 

4180 

103 

114 

127 

0.228 

14.90 

2180 

1.00 

L20 

120 

1110 

2110 

41.90 

103 

3.14 

6.17 

1117 

1190 

2180 

100 

LIO 

L19 

1107 

22.88 

8100 

103 

144 

147 

0.008 

190 

21.80 

100 

L20 

L29 

1116 

1110 

85.00 

103 

114 

117 

0.080 

4.20 

1180 

L80 

L19 

190 

1107 

1136 

82.10 

103 

L44 

L47 

0.005 

140 

1190 

4.00 

170 

100 

1000 

1L30 

2110 

103 

L54 

1.57 

1005 

100 

0.40 

7.90 

Of  9 

179 

1007 

7.50 

24.10 

123 

L84 

107 

0.000 

100 

100 

1140 

109 

ILOO 

1006 

4.50 

2L00 

188 

104 

137 

0.007 

140 

4.60 

12.80 

140 

1170 

1004 

106 

1180 

L18 

L84 

197 

0.007 

110 

100 

1100 

130 

1109 

1003 

116 

1110 

183 

L74 

157 

0.000 

1.00 

160 

1180 

180 

1110 

1003 

L96 

14.20 

4.53 

1.54 

107 

0.005 

L70 

100 

1110 

188 

1149 

1003 

L86 

1190 

173 

L14 

6,87 

0.005 

LOO 

180 

1110 

149 

1160 

loot 

L60 

n.80 

7.18 

1.14 

127 

0.008 

LOO 

160 

1140 

129 

1100 

1002 

L56 

1140 

7.93 

194 

187 

0.004 

i 
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appendix  to  bepost  of  board  of  bnoihbbbs. 

United  States  Engineeb  Office, 

OincmnaUj  March  31, 1887. 

Colonel  :  Since  the  report  on  the  improvement  of  the  Black  Wu* 
nor  Biver  left  Cincinnati,  it  has  occorred  to  as  tiiat  it  is  essential  to  a 
foil  comprehension  of  the  subject,  in  case  a  similar  investigation  were 
required  on  another  river,  that  groat  stress  should  be  laid  on  the  £act 
that  the  discharges  used  in  the  computations  are  the  flummMJii  discharges 
for  the  different  gauge-readings.  As  these  can  not  be  obtained  by  dunect 
experiment  without  observationscovering  a  longer  period  than  is  usuidly 
available,  we  have  thought  it  best  to  show  how  these  maximum  dis- 
charges were  actually  obtained  on  the  Black  Warrior  Biver. 

We  therefore  forward  an  extract  from  a  letter  of  Mr.  H.  Harding,  As- 
sistant Bngineer,  which  we  think  ought  to  accompany  the  Black  War- 
rior report  as  an  appendix. 

Your  obedient  servants, 

Wm.  B.  Mebbell, 

Lieut-Col.  ofBngineen. 
Jam.  0.  Post, 

Major  of  Engineers. 

Ool.  W.  P.  Cbaiohill, 

Corps  of  Engineers. 

[First  indoneiiiflnt] 

TT.  S.  Bnoineeb  Offige, 

BaUimare,  Md.,  AprU  4, 1887. 

Bespectftilly  forwarded  to  the  Chi^  of  Bngineers. 
Agroeing  with  Lieutenant-Colonel  Merrill  and  M^jor  Post  in  the  opin- 
ions expr^sed  herein,  I  recommend  that  this  letter  and  its  inclosore 
be  attached  to  and  be  a  part  of  the  report  on  the  improvement  of  tibe 
Black  Warrior  forwarded  with  my  letter  of  April  2, 1887. 

Wm.  p.  Cbaiohill, 

Colonel  of  Engineers. 


RXPOBT  OF  MR.  H.  HARDIKO,  ASSISTANT  KNOINXBR. 

Tuscaloosa,  Jtmwarjf  20, 1887. 

DsAR  Sib  :  Toms  of  the  17th  instant  is  received.  I  have  been  delayed  in  prepar- 
ing the  notes  yoo  requested,  partly,  as  I  wrote  yoo,  becaose  some  little  time  was 
needed  to  regain  a  fanuliarity  with  a  subject  so  long  out  of  my  mind,  and  partlT  be- 
cause the  pressure  of  priyate  affairs  would  not  allow  me  to  devote  myself  exclusiye{y 
to  volunteer  work. 

The  gangings  and  gauge-readings  that  I  send  you  are  not  as  full  as  I  would  like. 
The  funds  allotted  for  the  survey  were  not  sufficient  to  allow  for  stationed  observei% 
«nd  the  readings  were  made  as  chances  offered,  suitable  opportunities  seldom  ooeur- 
ring.  The  {^ugings  on  a  rising  river  were  few,  because  tne  rises  hi4>pened  to  oocur 
mostly  at  night,  or  during  stormy  weather.  I  have  intended  all  along  to  extend  my 
obse^rvations  for  verification,  whenever  work  should  be  commenced.  However,  tm 
notes  obtained  are  good  as  fikr  as  they  go,  and  sufficient,  I  believe,  to  estabUdi  quite 
approximately  the  results  for  which  they  were  designed. 

The  gauges  were  established  as  follows : 

No.  1.  Twelve  hundred  feet  below  Tuscaloosa  Landing. 

No.  S.  Head  of  University  Shoals,  S.42  miles 
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.  No.  8.  Foot  of  Ward's  Shoals,  8.fi7  miles. 

No.  4.  Middle  of  Snider's  BhoaU,  11.36  miU 

No.  5.  Head  of  Arnold's  Shoals,  12.65  miles. 

A  gauge  was  also  placed  at  moath  of  Daniel's  Creek,  hot  the  messenger  sent  to  read 
it  reported  it  lost  or  destroyed. 

The  reference  in  each  case  was  100,  or  low  water  on  gaoge  No.  1. 


GAUGK-BE  ADING8. 


Conditioii  of  river. 

No.l. 

Ko.S. 

Ko.8. 

No.  4. 

No.  ft. 

fUUnff  .,T  ,.  -T - -- 

113.0 

116.67 

116.8 

126.0 

126.4 

12&5 

128.0 

13L0 

135.6 

138.0 

180.1 

142.2 

148.5 

163.0 

126.5 

127.88 

128.80 

180.5 

120.7 

128.1 

130.0 

132.6 

138.2 

13&8 

138.5 

144.0 

145.3 

164.4 

^^>i:::::::::::::::::::::::::::::::::::v^v^^ 

Btahiff 

i>i:::::::::;:::::.:™™;;::":":::;;:;:::::;::::i. 

135.5 
133.7 
138.0 
132.2 
137.6 

FyUsff 

'iio'i 

13a  8 
143.0 

^^fc:^iiv^™vii"vvivv:;:::;:". ..:::::::;:::::::::: 

14&1 

Do 

143.1 

On  s  sUuid 

BSdair 

FfUlhur     r r.      T T      -T 

140.1 

144.2 

14&ft 

^::.:"i:::i:::::™;.;;.: :i..::: 

On  a  ttend 

145.0 

148.1 

148.8 

Do 

High  WPtWTT^---r,r»,r r,,,,-rTT ,--.,,,--,^ 

168.0 

169.5 

170.8 

High  water  was  determined  for  three  points  only:  Tascaloosa  X^anding,  1,000  feet 
ahove  North  River,  and  Daniel's  Creek.  The  slope,  from  point  to  point,  was  assumed 
to  he  nniform ;  hnt,  in  £Mt,  would  probahly  vary  somewhat. 

The  readings  for  Nos.  1  and  2  were  made  simultaneously ;  the  others  as  nearly  so  as 
possible,  but  the  intervals  were  from  one  to  three  hours.  On  a  falling  river,  the  dif« 
Terences  from  simultaneous  readings  would  not  exceed  2  or  3  inches  in  any  case. 

For  gauging  the  river  I  selected  a  point  a  little  below  Tuscaloosa  Landing,  and  at 
low  water  took  two  cross-sections,  lOO  feet  apart,  extending  them  to  the  tops  of  the 
banks.  These  cross-sections  were  very  nearly  coincident,  and  their  average  was 
taken  as  the  cross-section  of  the  entire  prism. 


State  of  rirer. 


VUHBf 

Siiinc  8  inohM  per  hoar 

TtmSg 

Onsstmd 

FMDinff. 

Do!!r.".'-"."!r.I.\"I." 
Do 

On  attend 

lUllog 

Blaing  Tery  ihet 

yallinn.... 

Bieing  moderately  Cut. .. 

On  a  stand 

Using  8  feet  per  bonr. .. . 


1 


108.0 
100.5 
113.0 
118.0 
118.0 
124.8 
126L0 
127.8 
181.0 
184.0 
184.8 
138.0 
180.0 
142.2 
145^0 


1.6 

1.0 

1.54 

2.0 

L7 

1.8 

8.0 

2.8 

a7 

1.0 
4.8 
2.8 
4.8 
8.8 
8iO 


4i 

m 

1 


0.78 

0.8 

0.78 

0.8 

0.8 

0.8 

0.8 

0.8 

0.81 

0.8 

0.82 

0.8 

0.88 

0.81 

0.88 


r 


1.17 

1.62 

1.2 

1.6 

1.86 

L45 

1.6 

1.84 

2.68 

1.62 

8.53 

2.24 

8.68 

2.7 

4.16 


2;  825 

3.548 

4,012 

7,022 

7,022 

10,145 

10,712 

12.470 

13.062 

14.547 

14.817 

16,562 

17,100 

18,785 

20,186 


0.0*0 


8.488 

5.700 

5,805 

11,235 

8,560 

14.710 

17,138 

22,040 

82,017 

22,666 

52,762 

87,143- 

60,860 

60,705 

84,866 


6,800 
6.700 
10,680 
17.780 
17.780 
28,200 
81,620 
35.500 
42.800 
50,300 
52,500 
62.800 
64,600 
73.700 
88,600 


B 
D 

A 


Above  145  the  banks  were  overflowed,  and  no  gaugings  were  taken. 

I  have  given  above  in  each  case  for  comnarison  the  calculated  maximum  discharge 
for  its  eauge-reading.  The  column  was  taken  frum  a  table  jirepared  as  explained  be- 
low. Case  A  was  assumed  as  the  maximum  discharge  for  its  gauge-reading.  The 
current  velocity  was  the  greatest  observed  at  any  time,  and  the  river  had  risen  from 
84  feet  of  the  previous  day  and  came  to  a  stand  at  58  feet  on  the  next.  The  rate  of 
lise  was  2  feet  per  hour  at  the  time  of  gauging.  Case  B  was  taken  as  the  maximum 
disehaige  for  its  stase.  It  had  risen  from  16.9  feet  of  a  falling  river  the  day  before, 
and  reached  its  height,  42.%  on  the  next,  before  day.  Its  rate  of  rise  was  not  re- 
eorded,  bnt  was  noted  as  v«y  rapid.    Taking  5  feet  as  the  maximum  velocity  for  a 
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454wi  stM^  and  4^  feet 
ranent  to  Se  vnifociiiy  I 


tlMBuudmiim  ftr  s^SS-tMi 
a  talHe  m  follows : 


Qtmgjb^mdlmg. 

ulta^y. 

CM.^ 

▼MS0BlgP* 

0 

Ln 
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Tlie  obeerved  nM&B  Telocity  for  a  1-foot  ete|re  was  1.5  foot  per  seeond ;  beoee  I 
eluded  that  the  troe  cnrre  for  maxiniiim  discharge  most  approxiinate  qidte  closely 
to  the  one  colealated  from  this  table.  Coses  C  and  D  of  the  lost  table  would  indissts 
this.    The  table  in  full  is  given  in  the  report. 


Very  truly,  ete., 
CoL  W.  E.  llBRRn.u 


H.  HABDma. 


Q3. 

mPROYEMENT  OF  WARRIOR  AND  TOMBIGBEE   RIVERS,  ALABAMA  ASD 

MISSISSIPPI. 


WARRIOR  RIYER. 

The  examinatioD  and  partial  sarvey  of  this  river  was  made  in  lS74y 
and  report  thereon  may  be  foand  in  the  Beport  of  Chief  of  EngiDeersof 
1875,  Part  II,  page  16. 

In  its  original  condition  the  river  was  well  adapted  for  high- water 
navigation,  having  a  width  of  400  feet  at  Tuscaloosa,  gradoally  ledoo- 
ing  to  150  feet  near  its  month. 

For  an  average  period  of  five  months,  during  the  winter  and  spring, 
the  navigable  depth  ranged  from  10  to  40  feet,  and  the  chief  difficol^ 
experienced  was  from  overhanging  trees,  which  sometimes  carried  awi^ 
the  chimneys  of  steamboats  and  damaged  their  upper  works.  Below  a 
10-foot  stage  snags  began  to  be  troublesome,  and  when,  as  summer  ap- 
proached, the  river  re^ed  to  a  stage  4  to  5  feet  above  low  water,  nav- 
igation for  all  practical  purposes  was  brought  to  a  close. 

The  obstructions  to  low- water  navigation  rendering  it  impractJoable 
were: 

First  Ninety-four  bars  and  reefs,  that  afforded  generally  a  mling 
depth  of  18  to  30  inches  only,  in  some  cases  shoaling  to  12  inches. 

Second.  Numerous  snags  and  sunken  logs,  occurring  mainly  in  the 
narrow  bar  chutes,  but  frequently  met  with  in  the  reaches  idso. 

Third.  Overhanging  trees  that,  besides  being  troublesome  in  high 
stages,  effectually  cloied  narrow  chutes,  even  had  they  been  otherwise 
navigable. 

The  improvement  of  the  Warrior  was  authorized  by  act  of  Congress 
of  March  3, 1875,  and  the  project  adopted  was  to  deepen  the  bars,  re- 
move the  snags,  etc,  and  cut  down  the  overhanging  timbw,  with  a  view 
of  obtaining  for  small  boats  a  low- water  channel  So  feet  in  width  by  4 
feet  in  deptii. 
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Tte  eMm^Mi  oottof  tto  impwrement  was  #151,103. 

The  wtffk  WM  aommeiieed  in  1875  and  has  been  prosecated  annoaUr 
np  to  November  10, 1885,  for  an  average  period  of  fonr  months  in  eacb 
year,  wUh  leenlts  aa  hereinafter  given. 

The  origiDal  pregeet  oailed  for  the  improvement  of  ninety-fonr  bars  and 
reeb,  eovering  an  aiggregate  distance  of  14  miles  ont  of  a  total  length  of 
river  (Tnscaloosa  to  DemopoUs)  of  140  miles. 

Fmrty-nine  bars,  oecopyingan  aggregate  length  of  4.64  miles,  have  been 
worked  upon  dnring  those  seasons  in  which  the  ftinds  available  were- 
sufficient  to  eqaip  and  employ  a  force  fbr  this  purpose. 

The  most  essential  work  and  a  necessary  preliminary  to  bar  improve- 
ment being  the  removal  of  snags  and  logs,  together  with  the  cutting  of 
overhanging  timber,  the  means  at  hand  have  been  every  year  largely,, 
and  in  some  seasons  wholly,  devoted  to  the  prosecution  of  this  work,, 
which  has  proved  of  much  greater  magnitude  than  expected. 

The  original  estimate  of  snags  to  be  removed,  made  from  actual  count 
of  those  in  sight,  was  a  little  less  than  1,100,  wniie  up  to  this  time  over 
7,700  have  been  taken  out.  More  than  8,400  trees  have  been  also  cut 
firom  the  banks.  The  work  of  removing  snags  and  logs  has  been  re* 
peated  several  times  over  a  great  part  of  the  river.  This  has  been ' 
made  necessaiy  from  the  obstructions  caused  by  the  trees  that  are  every 
year  thrown  into  the  river  by  land-slides  and  caving  banks.  It  ha» 
also  happened  in  many  cases  that  after  clearing  a  chute  from  logs,  other 
underlying  logs  becoming  disengaged  would,  after  a  while,  rise  at  on& 
end  and  form  fresh  obstructions. 

Thecause  of  this  latter  class  of  obstructions  has  nearly  ceased  to  oper- 
ate, but  those  of  the  others  mentioned  continue  to  act  and  will  do  so- 
until  stability  shall  have  been  given  to  the  banks.  The  work  for  thi» 
purpose,  sloping  and  revetting,  was  not  originally  contemplated,  but 
the  necessity  for  it  has  become  apparent,  not  only  to  keep  the  channel 
ftee  from  suags,  but  to  give  permanency  to  the  improvement  made. . 

It  is  thought  that  an  aggregate  length  ol  4  to  5  miles  will  cover  th& 
amount  of  bank  revetment  now  needed. 

The  bars  include  all  those  that  originally  afforded  a  ruling  depth  of 
less  than  2  feet.  A  deepening  of  1  to  2  feet  has  been  effected  from 
scouring  alone,  induced  by  contraction  of  the  channel.  This  contrac- 
tion has  not  yet  been  less  than  100  feet,  and  in  most  cases  125  feet. 

In  onler  to  accommodate  the  coal  tows  from  the  Upper  Warrior  these- 
widths  should  not  be  reduced.  In  straight  reaches  a  channel  laid  along 
the  bank  with  a  width  of  100  feet  may  suffice,  but  in  bends  and  crossings* 
the  limit  should  not  be  less  than  125  feet. 

The  improvements  thus  far  made  have  lowered  the  navigable  stage 
fully  3  feet.  This  has  been  practically  demonstrated  by  a  steamer  which 
made  the  trip  to  Tuscaloosa  and  returned  with  600  bales  of  cotton,  on  a 
stage  hardly  2  feet  above  low  water,  the  boat  drawing  at  the  time  4^  feet. 

At  the  commencement  of  the  present  fiscal  year  it  was  found  that,, 
from  long  disuse,  the  plant  belonging  to  this  improvement  was  in  a 
very  unserviceable  condition ;  a  greater  portion  of  the  working  season 
would  have  been  consumed  in  procuring  new  outfit,  contracting  for  sup- 
plies, etc  It  was  therefore  deemed  judicious  and  advantageous  to  defer 
all  work  until  spring,  with  the  expectation  that  Congress  would  mak& 
an  additional  appropriation,  by  which  a  much  moreefficient  plant  could 
have  been  procured  and  better  work  done.  The  act  failing  to  become- 
a  law,  and  the  plant  being  inadequate  to  the  work  propos^,  authority 
was  obtained  to  prosecute  operations  by  contract. 

Advertisements  inviting  proposals  were  published  May  24  and  bidA> 
opened  June  9, 1887. 
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Only  two  bids  were  received,  the  lowest  beuig  John  Magiiiiei  of  Mo- 
bile, Ala.    No  decision  as  to  award  had  been  reached  at  end  of  iseal 

year. 

The  proposed  improvement  of  the  Black  Warrior  Biver  above  Tmoa* 
loosa  necessitates  a  modification  of  the  existing  project  for  the  improve- 
ment of  the  river  below  Tnscaloosa,  so  as  to  accommodate  a  coal  tiuAt 
hot  contemplated  in  original  plans  and  estimates. 

No  detailed  survey  of  this  river  has  ever  been  made  (only  an  exam- 
ination and  partial  survey) ;  it  was  therefore  considered  essential  that 
a  complete  and  thorough  survey  of  the  entire  river  from  TnscsUoosa  to 
its  mouth  should  be  made,  whereon  to  base  plans  and  estimates  for 
greater  width  and  depth  of  channel. 

Xhis  survey  was  authorized  and  $1,800  from  the  appropriation  was 
allotted  for  the  work. 

The  survey  was  commenced  on  the  20thof  May  and  at  close  of  fiscal 
year  had  covered  30  miles  of  the  river. 

This,  together  with  the  care  of  the  public  property  and  the  prelimt 
oaries  for  the  contract  work,  constituted  operations  for  the  fiscal  year 
ending  June  30, 1887. 

With  the  funds  at  present  available  it  is  proposed  to  remove,  under 
contract,  snags,  logs,  and  other  obstructions  from  the  channel,  and  ove^ 
hanging  and  leaning  trees  from  the  banks,  commencing  at  mouth  of  the 
river,  working  up-stream  as  far  as  the  appropriation  will  permit. 

With  open  river  navigation  improved  as  proposed,  it  is  expected  that 
the  river  will  afford  safe  and  easy  navigation  throughout  the  year, 
though  during  the  low- water  period  the  depth  afforded  will  be  sufficient 
only  for  light-draaght  boats.  For  tows  drawing  5  to  6  feet  uninter- 
rupted navigation  may  be  expected  for  six  months,  with  boating  stages 
occurring  irregularly  for  three  months  more. 

This  work,  after  completion,  will  require  renewal,  for  some  years  at 
least,  at  a  cost  of  $8,000  yearly. 

The  commercial  advantages  expected  are — 

First  The  reduction  of  freight  rates  in  consequence  of  competition 
between  river  and  rail,  amounting,  as  estimtaed  in  former  reports,  to 
$50,000  annually  on  the  present  business  of  the  Warrior  Valley. 

Second.  Doing  away  with  the  uncertainty,  irreg^arity,  and  in  great 
measure  the  risk  heretofore  attenduit  upon  river  transportation,  waA 
consequently  reducing  its  cost 

Third.  The  utilization  of  the  river  as  a  channel  for  coal  transporta- 
tion to  the  Gulf 

Mimejf  9tatemeht. 

Jaly  1, 1886,  amount  ayailable $514.97 

Amount  appropriated  by  act  approved  Angust  5, 1886 18,750.00 

19,964.97 
Jnly  1, 1887,  amonnt  expended  during  fiscal  year,  exclnaive  of  liabilities 
.  outstanding  Jnly  1, 1886 2,082.01 

July  1,1887,  amount  available 17,949l96 

{Amount  (estimated)  required  for  completion  of  existing  project 34, 714. 68 

Amount  thatcan  be  profitably  expended  in  fiscal  jearending  June  90, 1889  35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  liver  and 
harbor  acts  of  1866  and  1867. 

TOMBIGBBB. 

The  improvement  of  the  Tombigbee  in  Mississippi  was  aothorised 
hj  act  of  March  3, 1873,  and  its  improvement  below  Columbus  by  aet 
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of  9f arch  3, 1875.    Its^  continaanoe.  has  been  provided  for  by  the  follow- 
ing appropriatioDS  made  for  the  Warrior  and  Tombigbee  rivers  jointly : 

By  act  of  March  ^,  1873 |10,000 

Mm«Ji3,  1875 25,  OW 

Ang.  14,  1876 15,0(» 

June  18,  1878 40,000 

Mar.  3, 1879 *. 30,000 

Jane  14,  1880 51,000 

Mar.  3,  1881 26,000 

Aog.  2, 1882 : 31,000 

July  5,  1884 37,000 

Aug.  6,  1886 37,500 

Total 1 :«)2,500 

The  act  of  July  5, 1884,  made  two  divisions  of  the  Tombigbee  Eiver^ 
viz,  "Fnlton  to  Vienna^  and  "below  Vienna.''  This  distribution  is  ac- 
coraingly  observed  in  this  report. 

In  its  original  condition  the  river  was  navigated  thronghoat  the  year 
to  Bladon  Springs,  the  ordinary  limit  of  tide- water,  143  miles  from  Mobile. 
Daring  low  water,  however,  the  depth  was  sometimes  rednced  to  2  feet. 
Moreover,  snags  were  troublesome,  and  at  some  points  dangerous,  so 
that  they  could  be  passed  only  in  daylight. 

From  Bladon  to  Demopolis,  243  miles  from  Mobile,  low- water  naviga- 
tion was  difScult,  both  from  bars  on  which  the  boats  grounded  and  from 
mags  and  sunken  logs.  At  times  only  18  inches  could  be  found  on  some 
of 'ttie  bars,  and  then  the  boats  turned  back  at  Bladon. 

From  Demopolis  to  Oolumbus,  416  miles  from  Mobile,  there  were 
numerous  bars,  affording  only  12  to  18  inches  at  low  water,  and  the 
channel  throughout  was  much  obstructed  by  snags.  Overhanging  trees 
were  troublesome  on  all  stages  of  water,  and  often  inflicted  damage. 

Navigation  was  carried  on  only  in  the  winter  and  spring,  the  high- 
water  season,  and  ceased  when  the  river  fell  to  a  stage  4  to  6  feet  above 
low  water. 

From  Oolumbus  to  Aberdeen,  481  miles  from  Mobile,  navigation  waa 
difficult  on  a  12foot  stage;  to  Ootton  Gin  Port,  516  miles,  it  was  prac- 
ticable for  barges  only,  and  to  Fulton,  593  miles,  there  was  no  naviga- 
tion at  all. 

The  project  adopted  for  improvement  was  to  open  a  low-water  chan- 
nel of  navigable  width  having  a  minimum  depth  of  4  feet  to  Demopolis 
and  3  feet  thence  to  Oolumbus.  From  Oolumbus  to  Fulton  the  river 
was  to  be  cleared  of  snags  and  overhanging  trees  for  its  improvement 
during  the  boating  stages,  open  river  navigation  at  low- water  not  being 
considered  praeticable. 

The  estimated  cost  of  the  improvement  for  the  entire  length  of  the 
river  was  $205,000. 

The  worfe  was  commenced  in  1873,  and  the  approprialion  of  $10,000 
soon  exhausted.  It  was  not  resumed  until  August,  1878,  since  which 
time,  up  to  October  20, 1885,  it  has  continued  during  low- water  seasons 
for  an  annual  average  period  of  five  months. 

The  time  spent  upon  the  work  has  been  mainly  devoted  to  snagging 
and  bank  trimming,  which  are  essential  preliminaries  to  bar  improve- 
ment. A  considerable  amount  of  the  latter  work  has  also  been  done 
during  the  years  in  which  funds  available  allowed  the  employment  of 
a  force  for  that  purpose. 

The  result  obtained  under  appropriations  prior  to  that  of  August  5^ 
1886,  is  as  follows : 

First.  From  Fulton  to  Vienna, — From  Fulton  to  Oolumbus,  177  miles^ 
the  proposed  improvement  has  been  completed,  and  the  river  is  navl* 
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gable  down  to  a  atat^e  of  4  feel  lAove  low  water.  Vtom  OolmriMn  to 
Yiemia  tbe  river  k  navigable  on  a 2lbot  riae  tbr  boats  drawing  S foot 
AU  of  tbe  riyer,  exoept  abont  3  mUes  near  nckenarille,  has  tieea  well 
deared  of  logs,  of  which  4,280  have  been  taken  oat  Twenty  bars  that 
originally  affiNPded  a  depth  (tf  12  to  20  ittchee,  have  been  improyed,  and 
tbe  depth  inciwaaed  to  3  feet.  Fifteen  bars  of  18  to  24  inches  deptii  re- 
main  nnimproyed  and  prevent  low- water  navigation. 

SeeatuL  ^daw  VimnuL — ^Fonr  thooaand  one  hondred  and  fifty-two 
anags  have  been  removed  and  the  banks  well  trimmed  of  overhanging 
timber.  This  work,  together  with  the  bar  improvements  made,  have 
^ven  safe  navigation,  with  3  feet  depth  at  ordinary  low  water,  to  De- 
mopolis. 

Betwe^i  Demopolis  and  Vienna  fonrteen  bars  have  been  improved, 
on  eleven  of  which  a  depth  of  3  feet  has  been  seeored.  Fifteen  bars 
below  Demopolis  and  thirty  above  remain  to  be  improved  before  the 
channel  will  have  the  desiied  depth.  Until  this  is  drae  the  ftdl  benefit 
of  the  improvements  made  will  not  be  felt. 

The  railroad  bridge  at  Jones  Bloff  gives  a  diffionlt  and  nnsafe  pas- 
sage for  descending  boats,  in  conseqoaioe  of  a  prqjecting  rock  blaff 
iUtx>ve  the  bridge,  which  closes  one  dntw-opeuing  rad  throws  a  cross- 
current through  the  other. 

No  work  was  done  on  either  section  of  the  river  during  the  fiaeal  year 
ending  June  30, 1887,  for  the  following  reasons :  The  plant  and  outfit, 
from  long  service  and  from  many  months  disuse,  had  become  warn  out 
and  unserviceable,  and  the  auKMint  available  did  not  justify  the  eapeadi- 
ture  of  the  large  amount  required  to  prooure  new  pant ;  it  waa,  there- 
fore, thought  t^t  to  await  action  of  Congress  in  ezpeetation  of  a  fiirther 
appropriation. 

The  act  failing  to  become  a  law  and  the  fonds  on  hand  being  ineaffi- 
cient  both  to  supply  new  plant  and  prosecute  opecations,  it  was  deter- 
mined to  do  the  work  by  contract 

Advertisement  inviting  proposals  was  publidied  on  May  24,  and  bids 
opened  June  9, 1887.  Thiee  proposals  were  received  for  improveawnt 
from  Fulton  to  Vienna,  and  two,  for  below  Vienna.  In  both  instances 
Mr.  Peter  Burke,  of  Mobile,  Ala.,  was  the  sucoessfol  bidder.  The  award 
had  not  been  made  at  the  end  of  the  fiscal  year. 

Operations  for  the  present  fiscal  year  were  confined  to  the  care  of  the 
public  property,  to  advertising  for  and  opening  propoaals  for  the  im- 
provement of  the  river,  so  far  as  relates  to  section  from  Fulton  to  Vienna. 
On  section  below  Vienna,  in  addition  to  the  care  and  preservation  of  the 
public  property,  all  necessary  preparations  were  made,  during  the  mouA 
of  June,  for  commencing  a  survey  of  the  river  from  Vienna  to  the  mouth. 

Two  thousand  five  hundred  dollars  were  allotted  from  the  appropria- 
tion of  August  5,  1886,  for  the  purpose  of  making  a  complete  and 
thorough  survey  of  the  river  from  Vienna  to  the  month  (only  an  exami- 
nation and  partial  survey  has  heretofore  been  made),  the  object  of  the 
survey  being  to  secure  the  necessary  data  whereon  to  l)ase  new  project, 
plans  and  estimates  for  an  increased  width  and  depth,  so  as  to  accommo- 
date a  commerce  different  in  its  character  from  that  contemplated  when 
existing  project  was  adopted,  namely,  the  transportation  of  coal  in 
barges. 

The  present  amount  available  wUl  be  used  during  the  fiscal  year  end- 
ing June  30, 1888,  on  section  from  Fulton  to  Vienna,  in  removing  log 
ol^tmctions  and  overhanging  trees  from  PickensviUe  down  stream, 
principally  at  ^'  Shylock  Biur,"  the  most  trouUeaome  point  on  this  part 
of  the  river. 
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Bdow  Vienma. — ^In  removing  log  obstraetioM  and  oveduuigiiig  trees, 
eommeuciDg  at  <^  St.  Nicholas'  Point,"  about  100  miles  above  if  obile, 
working  np-stream  towards  Vienna  as  for  as  the  appropriation  will  per- 
mit. 

Shook!  Oongress  ftirther  i4>propriate  before  the  end  ot  the  fiscal  yeai 
bar  improvements  will  also  be  included  in  the  work. 

The  cost  of  the  maintenance  of  the  improvement  when  completed  will 
be  abont  $8,000  annually. 

The  immediate  commercial  advantage  that  may  be  expected  upon  the 
<xnnpletion  of  the  improvement  will  arisCi  not  so  mnch  firom  the  in- 
creased amount  of  business  done  upon  the  river,  as  from  the  reduction 
of  freight  charges  on  the  whole  traffic  of  the  Tombigbee  Valley.  When 
the  fireight  tariff  shall  have  been  regulated  by  competition  between  rail 
and  river,  maintained  perennially,  the  advantage  to  the  community  of 
the  improved  river  is  to  be  measured  by  the  amount  of  business  afEected 
by  competition  rates,  and  this  will  be  all  the  transportation  of  the  Tom- 
bigbee Valley,  whether  handled  by  river  or  ndl. 

Money  statement 

Tombighee  Biverfirom  FuUom  to  Viemna. 

July  1, 1886»Miioimt»TaiUbl6 •. $123.03 

Amoont  appropriated  by  Aot  approved  Aagiut  5,  1886 «..      7,500.00 

7,623.03 
Joly  1, 1887,  arnomit  expended  during  flacal  year,  exclnsive  of  liabilities 
outstanding  July  1,  im 171.74 

July  1, 1887,  amoont  available 7,451.29 

f  Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1889     6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Tomibigbee  BUffr  Mow  FiamMi. 

Jnly  1, 1886,  amount  available 716.70 

Amount  appropriated  by  act  approved  Augnst5, 1886 — 11,250.00 

11,966.70 
July  1, 1887,  amount  expended  during  fiscal  jear,  exclusive  of  liabilities 
outstanding  July  1, 1886 1,101.72 

July  1, 1887, amount  available 10,864.98 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 888. 38 
Amount  that  can  be  profitablvexpended  in  fiscal  year  ending  June  30, 1889    12, 900. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q4. 

mPROVEMENT  OLD  TOWN  CREEK,  MISSISSIPPL 

The  examination  of  this  stream  provided  for  by  the  proWsions  of  sec- 
tion 3  of  the  river  and  harbor  act  of  March  31, 1881,  was  made  daring 
the  month  of  October,  1881,  and  report  is  contained  in  Annoal  Beport 
of  Ohief  of  Engineers,  Appendix  E  29, 1881. 
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The  condition  of  the  creek  when  examined  showed  that  the  obetme- 
tions  consisted  entirely  of  aocumolations  of  fiUlen  treesi  drift,  and  over- 
hanging trees. 

There  were  no  shoals  or  rapids  in  the  stream^  and  no  artificii^  ob^ 
stractions,  except  a  bridge  6  miles  below  Gity  Point. 

Prior  to  the  constraction  of  the  Mobile  and  Ohio  Bailroad  boats  ran 
to  Gamargo,  16  miles  from  the  month,  and  in  1852  or  1853  a  steamer 
ascended  within  2  miles  of  Gity  Point. 

The  project  adopted  is  to  obtain  a  high-water  channel  for  four  months 
in  the  year,  say,  from  December  1  to  May  1,  from  the  month  of  the 
creek  to  Gity  Point,  a  distance  of  30  miles,  the  object  being  to  seciue 
a  competing  rente  for  the  transportation  of  plantation  products  and 
return  supplies. 

The  estimated  cost  is  $10,000.    The  river  and  harbor  act  of  August 

2. 1882,  appropriated  $3,000  for  this  improvement,  but  the  appropria- 
tion was  not  made  available  until  March  1, 1883. 

Owing  to  continued  high  water,  operations  were  not  begun  until  July 

2. 1883,  and  were  suspended,  on  account  of  near  exhaustion  of  funds, 
during  the  following  September. 

The  result  of  the  work  was  such  as  to  permit  a  steamer  to  make 
three  trips  to  Gamargo,  bringing  out  800  bales  of  cotton  and  200  sacks 
of  cotton  seed,,  carrying  on  her  trips  up  20  tons  of  supplies  and  fiurming 
implements. 

About  500,000  feet  of  lumber  in  logs  were  floated  down  the  stream  to 
Golumbus  and  Aberdeen. 

As  no  appropriation  has  been  made  since,  no  further  work  has  been 
done. 

It  is  proposed  to  use  any  sum  that  may  be  appropriated  in  the  future 
in  continuing  the  removal  of  obstructions  to  high-water  navigation, 
working  as  far  up  in  the  direction  of  Gity  Point  as  the  amount  avail- 
able will  permit. 

It  is  estimated  that  about  34,000  bales  of  cotton  now  transported  by 
rail  would  naturally  seek  this  route  or  be  carried  by  rail  at  reduced 
rates,  and  that  a  saving  of  $1.50  x)er  bale  on  present  railroad  freights 
would  follow,  thus  securing  to  the  community  an  annual  saving  of 
$50,000,  and  a  corresponding  reduction  on  return  supplies  of  80  per 
cent,  on  value  of  cotton. 

No  commercial  statistics  could  be  obtained  for  Old  Town  Creek ;  it  is 
probably  about  the  same  as  reported  for  the  year  1883-'84 

Money  statement 

Amoant  (e«timated)  leqaired  for  completion  of  existing  projeot f7, 000  OQ 

Amount  tbatoan  be  protitably expendeil  in  fiscal  year endinff  Jane 90, 1889      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
harbor  acts  of  1866  and  IS67, 


Qs. 

IMPROVEMENT  NOXUBEE  RIVER,  MISSI8SIPPL 

The  examination  of  this  river  provided  for  by  act  of  Congress  ap- 
proved March  3, 1879,  was  made  daring  the  month  of  March,  1880,  and 
extended  irom  Macon,  Noxnbee  county,  Miss.,  to  its  month.  Report 
is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for  18801 
The  condition  of  the  river  when  examined  was  snch  that  daring  all 
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fK)]i8  of  the  year,  and  at  all  stages  of  water,  navigatioD,  except  by  small 
flat-boats,  was  practically  impossible.  Steam-boats  prior  to  the  build- 
ing of  the  Mobile  and  Ohio  Eailroad  (1859),  plied  this  river.  After  the 
oonstmction  of  this  railroad  the  boats  were  withdrawn. 

The  river  banks  then  became  overgrown  with  timber,  much  of  which 
in  time  fell  or  slid  into  the  river  and  caused  the  formation  of  a  number 
of  shoals  and  bars.  The  river  being  virtually  abandoned  for  the  pur- 
poses of  navigation,  the  planters  living  along  its  banks  assisted  in  ob- 
structing its  channel-way  by  building  a  number  of  fish-traps  and  mill- 
dams. 

The  chief  obstructions  to  navigation  consisted  in  the  immense  num- 
ber of  trees  overhanging  the  river  throughout  its  entire  length.  At  the 
time  of  the  examination  the  minimum  depth  of  the  river  was  found  to 
be  (at  ordinary  low  water)  from  1^  to  2  feet,  and  the  average  width  60 
feet.  The  project  adopted  was  to  afford  a  navigable  channel  for  nine 
months  in  the  year,  from  the  mouth  of  the  river  to  the  town  of  Macon, 
by  the  removal  of  overhanging  timber  from  the  banks,  and  such  obstruc- 
tions to  navigation  as  might  he  found  in  the  river. 

The  estimated  cost  was  $65,245.25. 

The  appropriations  made  for  the  improvement  are  as  follows: 

By  act  of  Congress  approyedJane  14^  1880 $12, 000 

By  act  of  CoDgiess  approved  March  3, 1881 8,000 

By  act  of  Congress  passed  Anffoat  2, 1882 10,000 

By  act  of  Congress  approved  Jaly  5,  1884 7,500 

By  act  of  Congress  approved  Aagnst  5,  1886 7,500 

Total 45,000 

Work  on  this  improvement  was  commenced  during  the  low- water 
season  of  1880;  prosecuted  during  the  fiscal  years  ending  June  30, 1881, 
and  Jane  30, 1882,  and  through  the  month  of  March,  1883,  when  the 
appropriations  being  about  exhausted,  operations  were  suspended. 

Work  was  resum^,  under  the  appropriation  of  $7,500  made  by  act 
approved  July  5, 1884,  in  September,  1884,  and  continued  until  January 
12, 1885,  when  high  water  and  extreme  cold  weather  compelled  a  sus- 
pension of  the  work. 

On  May  23, 1885,  operations  were  again  resumed  and  continued  until 
September  23,  1885,  when  work  was  suspended  for  want  of  fiinds. 

Work  daring  the  present  fiscal  year  was  resumed  May  20, 1887,  at  a 
I>oint  about  40  miles  above  the  mouth  of  the  river,  and  at  the  close  of 
the  year  had  reached  a  point  8  miles  higher  up— 48  miles  from  mouth 
of  river.  Three  (3)  miles  of  this  distance  was  wholly  improved,  and  5 
miles  partially. 

The  amount  of  work  done  during  the  fiscal  year  is  itemized  as  fol- 
lows: 

Qoarter-boat  repaired 1 

Snags,  logs,  and  stamps  removed 750 

Trees  ont 250 

Overhanging  limbs  cut 135 

The  condition  of  the  improvement  at  the  end  of  the  fiscal  year  is  a 
partially  improved  channel  the  entire  distance  from  the  mouth  of  the 
river  up  to  Macon,  and  wholly  from  Macon  to  a  point  28  miles  below, 
and  from  the  mouth  to  a  xxoint  30^  miles  above,  giving  a  river  58^  miles 
wholly  and  33  miles  partially  improved. 

The  amount  available  for  fiscal  year  ending  June  30, 1888,  will  be  ex- 
pended in  continuing  the  improvement  up-stream  as  far  as  funds  will 
permit. 

8872  ENa 


1330     REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  8.  ARMT. 

On  completing  the  improvement  as  designed  the  river  during  higb- 
water  season  wiU  be  navigable  from  its  month  to  Macon,  thus  furnish- 
ing a  new  and  cheaper  transportation  route  for  the  planters  along  or 
adjacent  to  the  river  for  their  cotton,  produce,  and  supplies,  the  greater 
portion  of  which  is  now  hauled  over  heavy  prairie  roads  long  distances 
to  the  different  stations  on  the  Mobile  and  Ohio  Railroad. 

The  work  is  not  susceptible  of  permanent  improvement,  and  will  re- 
quire an  annual  expenditure  of  at  least  $3,000  to  maintain  it  in  its  im- 
proved condition.  The  reduction  in  freight  charges  on  cotton  and  pro- 
duce that  will  naturally  follow  the  opening  of  th^  river  for  navigatioo 
is  estimated  at  about  $20,000  per  annum. 

A  corresponding  decrease  in  the  freight  charges  will  also  be  felt  in 
all  lines  of  goods  and  merchandise  transported,  owing  to  the  disonmi- 
nation  made  between  through  and  local  rates  by  railroads.  The  ship- 
ments over  the  river  may  possibly  be  also  increased  by  the  improve- 
ment, furnishing  the  means  of  supplying  coal  to  the  inhabitants  living 
near  the  river  from  the  coal-fields  of  the  Sipsey  and  Warrior  rivers. 

Efforts  have  been  made  to  obtain  commercial  statistics,  but  without 
success. 

Manejf  statement 

Jaly  1, 1886,  amoant  ayailable $162.51 

Amount  appropriated  by  act  approyed  Augnst  5,  1886 7,500.00 

7,662.51 
Jaly  1, 1887,  amount  expended  daring  fiscal  year,  exdosiye  of  liabilities 
ontetanding  July  1,  1^6 1.342.46 

Jnly  1, 1887,  amount  ayailable 6,320.05 

fAmonnt  (estimated)  reqaired  for  completion  of  existins  p^Jeot 20, 245. 00 

Amoont  thatcan  beprontably  expended  in  fiscal  year  enoing  Jane30,lS89  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


Q6. 

IMPROVEMENT  OF  PASCAGOULA  RTVER,  MISSISSIPPI. 

In  1873  a  plan  for  the  improvement  of  the  river  at  its  month  by 
dredging  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low  water, 
with  jetties  on  each  side,  was  submitted  by  Lient.  James  B.  Qninn, 
Corps  of  Engineers,  bat  owing  to  legal  complications  as  to  the  owner- 
ship of  what  was  then  known  as  the  ^^  Noyes  Canal,"  nothing  was  done 
mder  the  plans  and  specifications  then  sabmitted.  In  1878,  all  fear  of 
legal  complications  having  been  removed,  an  examination  of  the  river 
was  made  under  an  allotment  of  $1,500  from  the  appropriation  of 
$10,000  made  by  act  of  Congress,  June  18,  1878,  for  the  improvement 
©f  the  river. 

The  plan  adopted  for  the  improvement  was  the  dredging  of  a  channel 
200  feet  wide  and  7  feet  deep  at  mean  low  water  through  the  bar  at  the 
month  of  the  river,  and  the  removal  of  snags  and  overhanging  trees 
Ihrougbont  its  entire  length,  at  an  estimated  cost  of  $53,800. 

At  the  commencement  of  the  work  there  were  from  3  feet  to  3^  feet 
•n  the  bar  at  mean  low  water,  and  the  river  was  much  obstructed  by 
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8nag8|  logs,  and  overhanging  trees.    The  following  appropriations  have 
been  made : 

By  act  Jane  18, 1878  ($1,600  for  examination) .' $10,000 

Mar.    3,1879 14,000 

June  14,  1880 20,000 

Mar.    3,1881 4,000 

Aug.    2,  1882 8,000 

July   6,  1884 3,000 

Total 50,000 

From  the  aggregate  amount  of  the  several  appropriations  above 
mentioned,  less  $1,500  allotted  for  examination,  $42,500  was  devoted  to 
dredging  through  the  bar  at  the  month,  and  resulted  in  securing  a 
channel  through  the  bar  180  feet  to  190  feet  wide,  7}  to  8  feet  deep,  en- 
abling vessels  to  go  up  to  the  mills  at  Moss  Point  and  load,  thus  saving 
large  lighterage  bills  and  claims  for  demurrage. 

statement  i>f  dredging  operatUms  itnder  the  above  appropriatknu. 


Date  of  Mt. 


JuiM  18, 1878 
Hat.  8.1878 
Jane  14, 1880 


KMne  of  ooatnetor. 


aK.KimbaU  . 
W.O.MitcheU 

Total 


Tfaneof  ooni' 
moneement. 


Jiil7l8,1880 
Maf.— ,1881 


Timeofoom- 
pletion. 


Jml  — ,  1881 
l£ar.~.1882 


Contnust 
price. 


Nnmbor 

onbioyardt 

remoyed. 


63,000 
118,908 


181.908 


Fifteen  thousand  dollars  of  the  total  amount  appropriated  was  applied 
to  the  removal  of  snags,  logs,  and  overhanging  trees. 

Commencing  at  the  light-house  near  the  mouth  of  the  river,  in  the 
spring  of  1882,  the  work  was  prosecuted  during  the  working  seasons  of 
1882,  1883,  and  1884.  This  portion  of  the  work  was  completed  on  De- 
cember 23,  1884. 

The  result  of  the  work  has  been  to  secure  a  navigable  channel  from 
the  mouth  of  the  river  to  one-half  mile  above  ^^  Dead  Lake,"  50^  miles,  for 
vessels  drawing  6^  feet,  and  to  the  junction  of  the  Leaf  and  Ghichasaba 
for  vessels  of  lighter  draught,  during  six  or  eight  months  of  the  year. 

The  river  and  harbor  act  of  August  5,  1886,  made  a  further  appropri- 
ation of  $20,000  fur  continuing  the  improvement  including  the  bar  at 
the  mouth,  and  directed  that  the  balance  of  the  money  now  on  hand, 
heretofore  appropriated  for  improving  Horn  Island  Pass,  be  applied  to 
the  same  purpose. 

These  combined  amounts,  together  with  a  small  balance  remaining 
from  former  appropriations,  afforded  tbe  sum  of  $25,113  available  for 
work  during  tbe  fiscal  year  ending  Jane  30,  1887. 

The  new  project  adopted  is  the  securing  of  a  channel  of  navigable 
width  and  minimum  depth  of  12  feet  from  Moss  Point  to  tbe  anchor- 
age in  tbe  bay,  at  an  estimated  cost  of  $78,100,  and  maintaining  the 
river  above  Moss  Point  in  its  improved  condition. 

On  September  2,  1886,  a  project  for  tbe  expenditure  of  tbe  amount 
available  was  submitted  and  approved  October  29,  1886 ;  $2,500,  or  as 
much  as  might  be  necessary,  was  to  be  expended  in  removing  sna^s 
and  overhanging  trees  in  the  river  (preservation  of  improvement  alreaily 
obtained).  The  balance  available  (to  be  applied  to  dredging)  was  not 
believed  to  be  sufficient  for  economical  or  ef^cient  work  in  carrying  oat 
the  new  project.  Authority,  therefore,  was  obtained  to  defer  the  dredg- 
ing of  the  channel  until  a  further  appropriation  had  been  made.    It 
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was  deemed  advisable  to  make  a  more  complete  survey  than  the  one 
already  made  for  the  purpose  of  laying  out  the  channel  proposed  to  be 
dredged  at  the  mouth  of  the  river. 

This  snrve.T  was  authorized,  and  $900  allotted  for  the  work.  It  was 
commenced  May  21,  1887,  and  field  work  completed  June  22, 1887.  The 
work  during  the  fiscal  year  ending  June  30, 1887,  was  confined  to  the 
making  of  the  above-mentioned  survey.  The  plant  being  in  an  un- 
serviceable condition,  and  the  condition  of  the  river  being  ^ood,  no 
snagging  was  done. 

It  is  proposed  to  expend  such  funds  as  may  be  available  for  the  fiscal 
year  ending  June  30,  1888,  in  securing,  by  dredging,  a  channel  of  navi- 
gable width  and  as  deep  as  the  amount  available  will  permit,  not  ex- 
ceeding 12  feet,  through  the  bar  at  the  mouth,  and  in  removing  such 
logs,  etc.,  from  the  river,  from  Moss  Point  to  Dead  Lake,  as  may  have 
lodged  during  the  suspension  of  the  work. 

Since  the  beginning  of  the  work  of  improvement  large  sales  of  Gov- 
ernment and  State  lands  adjacent  to  the  river  have  been  made  to  cap- 
italists, and  the  continuance  of  the  work  will  offer  further  inducements 
for  the  development  of  the  resources  of  this  richly- timbered  section. 
The  improvement,  even  in  its  incomplete  state,  has  already  been  of  great 
benefit  to  the  country  depending  for  its  trade  upon  the  navigation  of 
this  river. 

This  improvement  will  not  be  permanent  in  its  character ;  $2,500  will 
be  required  annually  for  the  removal  of  snags  in  order  to  maintain  the 
river  above  Moss  Point  in  its  present  improved  condition — the  annual 
amount  necessary  to  preserve  the  dredged  channel  can  not  at  present  be 
estimated. 

Money  statement 

July  1,  18H6,  araoant  available $113.37 

AmouDt  appropriated  by  act  approved  AognstG,  1886 25,000.XK> 

25, 113. 37 
Jaly  1,  1887,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  Itidb 1,506.12 

July  1,  1887,  amount  available 23,605.25 

'  Amount  (estimated)  required  for  completion  of  existing  project 54, 494. 75 

I  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889    55, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.     harbor  acto  of  1866  and  1867. 


SiatUtical  itatement  ofoommeroe  of  the  peri  of  Pmsoagoula,  Mi$$.,for  Jltcal  year  wiiif 

June  30, 1887. 


VmmIs. 

Bntnaoea. 

CtosisaeM. 

Foreisn 

86 

134 
96 

Timt, 
41.3S3 
86^982 
18.888 

No. 
88 

178 
135 

81  Ml 

Amei^oan 

88L874 

CoaAtwise. 

17.  Ill 

Total 

817 

81,887 

398 

U7,4I9 

re«s 

Dalies  on  imporu . . . 

Toon  a  fre  dues 

Hospital  colleotions. 

Total 


XxpoTta. 
Imports 


$747.94 

818. 11 

l.»Su64 

306.04 

ValieT 
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The  foUowing  is  the  approximate  trade,  including  both  foreign  and  coastwise. 

^5,000,000  feet  lumber,  at  912  per  M $900,000 

700,000  barrels  charcoal,  at  11  cents 77,000 

1,250  barrels  turpentine,  at  |12.60 15,750 

5,000  barrels  rosin,  at  $2 10,000 

800,000  shingles,  at$3perM 2,400 

Miscellaneous,  bricks,  hides,  tallow,  country  produce 2, 000 

Totol '. 1,007,150 


Q7. 

IMPROVEMENT  OF  HARBOR  AT  BILOXI  BAY,  MISSISSIPPI. 

The  examination  of  this  roadstead,  provided  for  by  the  third  section 
of  the  river  and  harbor  act  of  March  3,  1881,  was  made  during  the 
months  of  August  and  September,  1881. 

The  report  is  contained  in  Annual  Eeport  of  Chief  of  Engineers,  1882, 
Appendix  K  27. 

The  examination  showed  that  between  the  roadstead  and  the  Back 
Bay  are  situated  a  series  of  mud  flats  called  ^<  Deer  Island  Flats,"  about 
1^  miles  east  of  Biloxi,  having  a  present  depth  of  4  feet. 

The  improvement  understood  to  be  desired  was  to  secure  through 
these  flats  a  channel  8  feet  deep. 

The  estimated  cost  of  the  work  by  dredging  was  $35,000. 

The  act  of  Congress,  August  2,  1882,  appropriated  $5,000  for  the  im* 
provement  of  the  roadstead. 

No  project  was  submitted,  the  amount  appropriated  being  deemed 
lusuflBcient  for  an  economical  prosecution  of  the  work ;  authority  was 
therefore  obtained  to  defer  all  action  until  a  further  appropriation  was 
made. 

The  act  of  July  5, 1884,  directed  that  the  balance  of  the  money  here- 
tofore appropriated  for  the  roadstead  be  applied  to  the  deepening  of 
the  channel  from  Mississippi  Sound  to  the  wharves  of  Biloxi. 

An  examination  was  made  of  this  locality  in  the  mouths  of  August 
and  September,  1881,  and  report  is  contained  in  Annual  Eeport  of  Chief 
of  Engineers,  1882,  Appendix  K  -7. 

Tbe  desired  improvement,  as  indicated  by  the  examination,  was  the 
deepening  of  the  channel  from  Mississippi  Sound  to  the  wharves  of 
Biloxi  from  4^  feet,  the  least  depth  at  that  time,  to  8  feet,  and  the  esti- 
mated cost  was  $55,000. 

It  was  not  deemed  economical  or  judicious  to  commence  the  work 
with  the  small  amount  on  hand.  Authority  was  therefore  obtained  to 
hold  the  appropriation  until  a  further  one  was  made  to  justify  a  call 
for  bids. 

The  river  and  harbor  act  of  August  6, 1886,  appropriated  $12,500, 
thus  affording,  with  the  balance  on  hand,  the  sum  of  $17,488.55  for  car- 
rying on  the  work  of  improvement. 

The  plans  and  estimates  heretofore  submitted  were  based  upon  an 
examination  only  (not  sufficient  for  laying  out  the  work  properly),  the 
limit  of  time  and  money  preventiug'a  complete  survey;  therefore  a 
careful  survey  of  the  channel  from  Mississippi  Sound  to  the  wharves  o/ 
Biloxi,  to  locate  channel  to  be  dredged,  was  recommended  to  be  made 

This  recommendation  was  approved,  and  $900  from  amount  available 
was  allotted  tor  the  work. 
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This  survey  was  made  daring  the  mouths  of  April  and  May,  this  year. 
Projects  and  estimates  will  be  submitted  early  in  next  fiscal  year. 

This  constituted  the  work  on  this  improvement  daring  the  fiscal  year 
ending  June  30, 1887. 

The  amount  on  hand  and  such  sum  as  Congress  may  appropriate  will 
be  applied  to  prosecuting  the  improvement  in  accordance  with  sadi 
project  as  may  hereafter  be  adopted. 

Money  statement, 

July  1, 1886,  amonnt  available $4,988.55 

Amonnt  appropriated  by  act  approved  Angnst  5, 1886 $12, 500. 00 

17,48tt.55 
Jaly  1, 1887,  amonnt  expended  dnring  fiscal  year,  exclnsive  of  liabiiitiee 
outstanding  July  1, 1886 964.91 

July  1, 1887,  amount  available 16,523.64 

(Amount  (estimated)  required  for  completion  of  existins  project 37, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  37, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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The  present  annual  commerce  of  Biloxi  is  approximately  estimated  as  follows: 

4  canning  factories,  employing  seven  hundred  and  fifty  employ te $167, 793. 40 

4,000  feet  of  lumber,  at  $11 44,000.00 

4,500  cords  of  wood,  at  11.40 6,300.00 

1,500,000 bricks,  at  $9 13,500.00 

275,000  laths,  at|1.25 343.75 

Wool  and  hides 24,000.00 

Potteries,  fullers  earth 7,500.00 

Poultry 10,000.00 

Charcoal 35,000.00 

Oysters  (balk  and  shell) 30,OCO.OO 

Fish  (fresh  and  salt) 22,000.00 

Total 360,437.15 

Imports,  general  merchandise 350,000.00 

Total 710,937.15 

One  hundred  and  thirty-seven  light-draught  schooners  are  engaged  in  the  ooastwnB 
trade,  carrying  chiefly  oysters,  charcoal,  wood,  pottery,  and  fullers  earth. 

The  increase  of  commerce  likely  to  ensue  from  the  completion  of  this  improvement 
would  be  impossible  to  estimate  at  present. 


Q8. 

mPROVEMENT  OF   PEARL  RIYER,   MISSISSIPPI,  BETWEEN  EDINBURGH 

AND  CARTHAGE. 

A  survey  of  tbis  part  of  Pearl  River  was  made  under  direction  of 
Maj.  Amos  Stickney,  Corps  of  Engineers,  U.  S.  Army,  during  themonUi 
of  November,  1883. 

The  original  project  for  the  improvement  of  this  part  of  the  river  is  to 
afford  a  high-water  channel  from  Edinburgh  to  Carthage,  a  distance  of 
24f  miles,  for  six  or  eight  months  of  the  year,  at  an  estimated  cost  of 
tl3,464. 
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There  is  no  navigable  chaunel  in  the  greater  portion  of  this  part  of 
the  river  during  low  water.  Althoagh  high  banks  are  foand  on  both 
sides  of  the  river,  yet  the  river  is  so  obstructed  by  fallen  trees,  snags, 
roots,  logs,  sand,  and  mud-bais  and  overhanging  trees  that  navigation 
by  the  steamer  0.  B,  Singletony  built  for  this  trade  in  1883,  was  only  pos- 
sible during  very  high  water. 

The  following  appropriations  have  been  made: 

By  act  of  Julys,  1884 |2,500 

By  act  of  Angust  5,  1886 2,250 

Total 4.750 

Under  the  appropriation  of  $2,500  made  by  act  of  July  6, 1884,  work 
on  this  part  of  the  river  was  commenced  at  Edinburgh  on  the  17th  of 
November,  1884,  and  continued  until  the  23d  of  January,  1885,  when 
the  river  becoming  too  high  for  working  to  advantage,  operations  were 
suspended. 

Nineteen  miles  of  this  part  of  the  river  were  partially  improved. 

On  the  3d  of  September,  1885,  operations  were  resumed.  Commenc- 
ing 19  miles  below  Edinburgh,  the  work  was  carried  down  to  Gathage, 
5|  miles.  Such  stumps,  roots,  logs,  and  trees  as  were  found  most  in  the 
way  were  removed  by  cutting  and  blasting. 

On  September  30, 1885,  the  appropriation  being  nearly  exhausted, 
operations  were  susi»ended,  and  the  plant  and  property  stored  at  Edin- 
burgh. 

Under  the  appropriation  of  $2,250,  made  by  act  of  August  5, 1885, 
operations  were  resumed  on  November  16,  1886,  and  carried  down- 
stream 20|  miles,  within  4  miles  of  Carthage.  Only  the  most  dangerous 
and  troublesome  obstructions  were  removed,  however,  the  object  being 
to  render  as  great  assistance  to  steam  boat  navigation  during  the  pres- 
ent boating  season  as  possible. 

On  account  of  high  water  and  cold  weather,  work  was  suspended  on 
the  18th  of  December,  1880,  and  has  not  since  been  resumed,  as  it  was 
deemed  advisable  to  defer  all  work  until  such  a  time  as  would  allow 
operations  to  be  prosecuted  uninterruptedly. 

The  method  of  improvement  i.s  the  removal  of  obstructions  from  the 
channel  and  clearing  of  the  banks  of  overhanging  trees  by  hired  labor 
and  purchase  of  material  by  contract. 

SUMMARY   OF  WORK  DONE  DURING  THE  FISCAL  TEAR. 

Snags  removed 588 

Stumps  removed : 205 

Logs  removed 290 

OverhaDging  trees  removed 760 

Owing  to  the  continual  washing  of  banks,  causing  trees  to  fall  in,  the 
improvements  made  will  not  be  permanent.  It  is  estimated  that  an 
annual  expenditure  of  $500  will  maintain  the  river  in  the  condition 
contemplated  by  the  plan  of  improvement. 

Considerable  benefit  was  derived  from  the  work  so  far  done,  as  shown 
by  the  fact  that  before  the  improvement  the  time  consumed  by  the 
steamer  ascending  the  river  from  Carthage  to  Edinburgh  averaged  six 
days,  while  after  the  improvement  the  steamer  made  several  trips  in 
twelve  hours. 

The  condition  of  the  improvement  on  June  30, 1887,  was  such  as  to 
allow  boats  of  3\  feet  draught  of  water  to  navigate  the  river  between 
Edinburgh  and  Carthage  with  comparative  safety  on  a  rise  of  5  feet 
above  onlinary  low  water. 
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Before  the  improvement  most  of  the  prodoce  and  merchandise  had  to 
be  hauled  by  wagons  between  Edinburgh  and  raibroad  stations,  gener- 
ally a  distance  of  from  30  to  60  miles. 

The  reduction  and  saving  in  railroad  freights  by  river  competitioD, 
due  to  the  improvement,  is  considerable,  as  diown  by  the  following  ex- 
hibit: 

Freight  on  a  barrel  of  floor  from  New  Orleans  delivered  at  Edinburgh 
was,  before  the  improvement,  $2.10;  now  it  is  55  cents. 

The  saving  on  a  ton  of  fertilizer  is  $5 ;  on  a  bale  of  cotton,  $4. 

It  is  estimated  that  the  aggregate  saving  in  freights  and  insurance 
annually  to  the  farming  interests  of  the  counties  joining  the  river, 
due  to  the  improvement,  will  not  fall  short  of  $30,000. 

The  rate  of  insurance  both  up  and  down  stream  has  been  reduced 
nearly  one-third. 

Only  one  boat — the  steamer  0.  R.  Singleton — has  been  employed  on 
this  section  of  the  river  during  the  fiscal  year. 

Her  dimensions  are,  length,  95  feet ;  tonnage,  110 ;  draught  of  water, 
4J  feet. 

Owing  to  almost  continuous  low  water  during  the  year  this  steamer 
could  only  make  one  trip  to  Jackson  and  return,  carrying  on  her  down 
trip  500  bales  of  cotton,  valued  at  $25,000 ;  bringing  back  on  her  return 
trip  100  tons  of  general  merchandise,  etc.,  valued  at  $20,000.  Five 
thousand  saw  logs  were  carried  down  the  river,  valued  at  $10,000. 

Money  statement 

Jaly  1,  1886,  amount  available 10.56 

Amonut  appropriated  by  act  approved  August  5,  1886 2,  ^50. 00 

2,250.55 
July  1^  1887,  amonut  expanded  dnriug  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  le«6 1,137.04 

July  1,  1887,  amount  available 1. 113.51 

i Amount  (estimated)  reqnireilfor  completion  of  existing  project 10,964.00 
Amounttliatcau  beprotitably  (-x]»endedin  fiscal  yearendiug  Junf30, 1889     11,000.00 
Submitted  in  compliance  with  requireujents  of  sections  2  of  river  and 
barbor  acts  of  1866  and  18i>7. 


Qg. 

IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  FROM  JACKSON  TO  CAR- 
THAGE. 

An  examination  of  this  part  of  the  river  was  made  under  direction  of 
Capt.  C.  W.  Howell,  Corps  of  Engineers,  U.  S.  A.,  in  1879. 

The  original  project  for  the  improvement  of  this  part  of  the  river 
consisted  in  the  removal  of  snags,  logs,  and  overhanging  trees,  and  was 
to  afford  a  clear  channel  of  navigation  5  feet  deep  at  a  low  stage  of  river 
from  Jackson  to  Carthage,  a  distance  of  105  miles,  at  an  estimated  cost 
of  $21,000. 

This  amount  is  not  sufficient  to  clear  the  river  of  obstructions  so  as 
to  give  safe  navigation  during  a  low  stage  of  water.  The  original  esti- 
mate should  1>e  increased  $29,000. 

The  reason  for  the  increase  in  the  expenditure  over  the  original  esti- 
mate is  that  the  examination  was  made  at  a  high  stage  of  water,  when 


APPENDIX   Q — ^REPORT   OF   MAJOR   DAMRELL.  1337 

many  of  the  obstractioDS  ooald  Dot  be  seen,  aud  the  estimateB  were 
based  on  the  report  of  the  ezamiDation. 
The  following  appropriations  have  been  made  : 

By  actof  Mar.    3.  1879 |6,000 

jQnel4,  1880 7,500 

Mar.    3,  1881 2,500 

Aug.    2,  1882 2,500 

Ang.    5,  1886 2,250 

TotAl 20,750 

Under  the  appropriation  of  $6,000  made  by  act  of  March  3, 1879,  a 
contract  was  entered  into  with  J.  S.  Hamilton,  November  20, 1879,  for 
the  improvement  of  this  part  of  the  river. 

Under  the  appropriation  of  $7,500  made  by  act  of  June  14,  1880, 
another  contract  was  made  with  J.  S.  Hamilton  to  continue  the  work. 

Under  the  appropriation  of  $2,500  made  by  act  of  March  3, 1881,  after 
due  advertisement  no  bids  were  received,  and  the  amount  was  allowed 
to  stand  awaiting  further  appropriations  sufficient  to  warrant  commence- 
ment of  work. 

Under  the  appropriation  of  $2,500  made  by  act  of  August  2, 1882,  a 
project  was  submitted  August  17,  1882,  to  continue  the  work  by  hired 
labor,  which  was  approved. 

Tlie  work  under  the  Hamilton  contract  did  not  prove  satisfactory  and 
the  contracts  were  annulled  September  22, 1882. 

On  July  8,  1884,  the  work  was,  in  accordance  with  instructions  from 
the  office  of  the  Chief  of  Engineers,  U.  S.  Army,  transferred  by  Maj. 
Amos  Stickuey,  Corps  of  Engineers,  U.  S.  Army,  to  Maj.  A.  N.  Damrell, 
Corps  Engineers,  U.  S.  Army,  and  the  improvement  was  carried  con- 
tinuously down-stream  to  a  point  12  miles  below  McFadden's  Ferry,  at 
Carthage. 

In  the  balance  of  the  river  down  to  Jackson  only  the  worst  and  most 
dangerous  places  were  partly  improved. 

In  January,  1885,  the  appropriation  being  exhausted,  the  derrick  and 
quarter  boats  were  carried  down-stream  to  Wakiah  Bluff,  the  boats  and 
machinery  overhauled,  and  the  boats  laid  up  to  be  used  on  the  improve- 
ment of  the  river  below  Jackson. 

Under  the  appropriation  of  $2,250  made  by  act  of  August  5,  1885, 
work  was  resumed  in  January,  1887,  by  hired  labor  and  purchase  of 
material  by  contract 

Commencing  at  Carthage,  work  was  prosecuted  downstream  to  Par- 
tin's  Bluff,  46  miles  below. 

The  improvement  was  only  partial,  the  object  being  to  remove  only 
such  obstructions  as  were  the  most  troublesome  to  navigation  during 
the  next  boating  season. 

A  rise  in  the  river  on  the  29th  of  January  compelled  a  suspension  of 
the  work,  and  it  was  deemed  to  be  to  the  best  interest  of  the  Government 
to  defer  all  work  until  such  a  time  as  would  allow  oi>erations  to  be 
prosecuted  uninterruptedly. 

SUMMARY  OF  WORK  DONE  DURING  THE  FISCAL  TBAR. 

Kamber  of  snags  removed 323 

Komber  of  suDKen  logs  remoyed 201 

Kamber  of  overhangiDg  trees  remoTed 216 

KombeT  of  stomps  removed i 197 
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Before  the  improvement,  even  during  high  water,  steamers  ooold  not 
make  more  than  two  trips  a  month  between  Jackson  and  Carthage,  white 
since  the  improvement  boats  make  fonr  and  live  trips  a  month. 

The  condition  of  the  river  on  Jnue  30,  1887,  was  as  follows: 

Boats  of  3-foot  draught  of  water  can  navigate  with  comparative  safety 
at  a  stage  of  4  feet  above  low  water  from  Carthage  down  to  Partin's 
Blnff,  a  distance  of  46  miles ;  the  remaining  distance  down  to  Jackson, 
59  miles,  can  only  be  navigated  on  a  6  or  7  foot  rise. 

Owing  to  caving  in  of  banks  and  shifting  of  the  channel,  Hie  improve- 
ments so  far  made  and  Contemplated  will  not  be  permanent ;  an  annual 
expenditure  of  $2,400  would  maintain  the  river  in  the  condition  contem- 
plated by  the  plan  of  improvement. 

Maneif  MtatemenK 

AmouDt  appropriated  by  act  approyed  August  5, 1886 fS,25Q.OO 

July  1,  1687,  amoant  expoDded  doriDg  fiscal  year,  exelnsiye  of  liabilities 
oatstondiog  Jaly  1, 18^6 96B.40 

Jaly  1,  1887,  amonnt  available 1,960l60 

Amoon t  ^estimated )  required  for  completion  of  ezistiim  project 29, 000. 00 

Amount  tnat  can  be  profitably  expended  i n  fiscal  Tear  endinff  Jane  30, 1889    ti9, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  riTcr  and 
harbor  acts  of  1866  and  1867. 
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Before  the  improvement  meet  of  the  produce  and  merchandise  had  to  be  hauled 
between  Carthage  and  other  landings  on  the  river  and  the  nearest  railroad  st-ations, 
generally  a  distance  of  from  25  to  40  miles. 

The  reduction  and  saving  in  railroad  freights  by  river  competition,  due  to  the  im- 
provement, is  considerable,  as  shown  by  the  following  exhibit: 

Freight  on  a  barrel  of  flour  from  Jackson,  Miss.,  delivered  at  Carthage,  was  $1.80 
before  the  improvement ;  now  it  is  50  cents. 

The  saving  on  a  bale  of  cotton  down  stream  is  $3.50;  on  a  ton  of  fertilizer,  $5. 

The  rate  of  insurance  on  freights,  both  up  and  down  stream,  has  also  been  con- 
siderably reduced  ;  the  exact  reduction,  however,  could  not  be  ascertained. 


Q  lo. 

IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

The  original  project  for  improving  this  part  of  the  river  was  adopted 
in  1880,  the  object  being  to  obtain  a  navigable  channel  5  feet  deep  at 
low  water  from  Jackson  down  to  the  month  by  the  removal  of  snags^ 
stnmps,  roots,  and  snnken  trees,  and  the  clearing  of  the  banks  of  over- 
hanging trees,  at  an  estimated  cost  of  $95,940,  based  apon  the  report 
of  a  sarvey  made  ander  direction  of  Capt.  0.  w .  Howell,  Gorps  of  En- 
gineers, U.  S.  Army,  by  Mr.  H.  C.  Collins,  assistant  engineer  in  charge, 
in  March  and  April,  1879,  at  a  stage  10  feet  above  low  water. 

Congress,  by  act  approved  July  5, 1884,  inclnded  the  bar  at  the  month 
of  the  river  (East  Pearl),  the  rough  estimate  of  the  cost  of  improvement 
of  which  is  $20,000. 

The  following  appropriations  have  been  made: 

By  act  of  J  nne  14,  1880 $30,000 

By  act  of  Mar.  3,  1881 25,000 

By  act  of  Aug.  2,  1882 15,000 

By  act  of  July  5,  1884 10,000 

By  act  of  Aug.  5,1886 .* 13,125 

93.125 

After  due  advertisement  a  contract  was  entered  into,  October  7, 1880, 
with  S.  N.  Kimball,  for  the  improvement  of  196  miles  of  the  river  firom 
Jackson  down. 

Owing  to  high  water  the  contractor  was  unable  to  complete  his  work 
within  the  time  specified,  January  1,  1882,  and  an  application  for  ex- 
tension of  time  to  January  1,  1883,  was  approved. 

Under  the  appropriation  of  $25,000,  made  by  act  of  March  3, 1881,  a 
project  for  the  expenditure  of  this  amount  was  submitted  and  approved. 

After  due  advertisement  a  contract  was  entered  into  with  O.  A.  Mey- 
ers for  the  improvement  of  100  miles  more  of  the  river,  commencing  at 
a  point  195  miles  below  Jackson,  the  end  of  Kimball's  work. 

On  July  27,  1882,  the  work  was  reported  finished,  but  an  inspection 
showed  that  it  was  not  in  accordance  with  specifications,  and  the  con- 
tractor resumed  work. 

August  23, 1882,  the  work  was  accepted. 

Two  hundred  and  ninety-five  miles  of  this  part  of  the  river-  were 
somewhat  improved,  and  there  remained  from  15  to  20  miles  of  bad 
hver  near  the  mouth  upon  which  no  work  bad  been  done. 

Under  the  appropriation  of  $15,000,  made  by  act  of  August  2. 1882, 
the  amount  was  to  be  expended  under  the  supervision  of  the  United 
States  Engineer  Office  by  hired  labor. 

In  November,  1883,  the  work  was,  for  various  reasons,  suspended;  a 
watchman  was  placed  on  the  plant  to  take  care  of  the  property. 
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The  work  aooomplished  by  hired  labor  was  the  chwnre  of  12  mnoot 
bayoas  by  levees  and  pilini^,  the  cattiDg  of  120  snags,  and  the  girdling 
of  700  trees  on  the  banks. 

Under  the  appropriation  of  $10,000,  made  by  act  of  July  5, 18S4«  the 
work  on  the  improvement  of  this  part  of  the  riv^  was  oontinoed  by 
hired  hUM>r  till  September,  1884. 

In  accordance  with  instructions  from  the  Chief  of  Engineers,  U.  S. 
Army,  dated  Washington,  D.  C,  July  8, 1884,  this  work  was  transferred 
by  Maj.  Amos  Stickney,  Corps  of  Bngineers,  U.  S.  Army,  to  Maj.  A.  N. 
Damrell,  Corps  of  Engineers,  U.  S.  Army. 

The  sum  of  $5,154.83  was  transferred  by  Major  Stickney. 

Ten  tboosaud  dollars,  appropriated  by  act  of  Congress,  approved  July 
5, 1884,  was  also  available,  making  a  total  on  hand  at  the  tnmsfer  oi 
$15,154.83. 

From  September  to  1st  of  December,  1884,  operations  on  this  part  of 
the  river  were  suspended,  and  a  watchman  was  employed  to  take  care  of 
the  property. 

Work  was  again  commenced  December  L,  1884,  and  continned,  when- 
ever  the  stage  of  water  permitted  working  to  advantage,  to  the  dOth  of 
June,  1885,  at  which  time  the  condition  of  the  improvement  was  as  fol- 
lows: 

Two  hundred  and  ninety-five  miles  of  this  river,  from  Jackson  down 
to  Poitevant's  Bluffy  had  been  partially  improved  by  contract.  Fifteen 
miles  of  this  distance,  from  the  head  of  West  Pearl  River  down  to 
lower  end  of  Bome-s  Bayou,  had  been  reworked  by  hired  labor,  but  the 
improvement  had  not  been  completed. 

During  the  fiscal  year  ending  June  30,  1886,  operations  were  con- 
tinued firom  the  COtb  of  June,  1885,  to  March,  1886,  at  which  time  the 
appropriation  was  almost  exhausted. 

A  watchman  was  placed  on  the  plant  to  take  care  of  the  propert>\ 

Under  the  appropriation  of  $13,125  made  by  act  of  August  5,  1886, 
operations  on  this  part  of  the  river  were  resumed  September  5,  1886. 

The  plant  was  thoroughly  overhauled  and  put  in  good  working  con- 
dition. 

The  work  consisted  in  completing  the  cut-off  near  the  head  of  West 
Pearl  River,  and  the  full  improvement  of  the  river  from  the  cot'<iff 
down  to  the  New  Orleans  and  Northeastern  Railroad  Bridge,  a  distance 
of  30  miles;  5  miles,  of  river,  from  Middle  River  down  to  Indian  Vil- 
lage, were  fully  improved  by  cle^ng  the  banks  of  overhanging  trees, 
no  other  work  being  necessary*. 

From  June  16  to  June  30, 1887,  preparations  were  made  for  constnict- 
ing  a  temporary  pile-driver  for  closing  Farr  Slough  and  collecting  a 
number  of  willow  piles  and  brush. 

The  following  is  the  summary  of  work  performed  during  the  fiscal 
year: 


Kmnber.                                                                       Ki 
Snags  remoTed 1,076  i  Overhanging  trees  remoTed 9,346 


Stnmps  removed 1,272 

Bootsremoved Tdb 

8nnken  logs  rsmored 1,446 

Sunken  trees  removed 1,070 


Trees  deadened 1,531 

Cords  willows  planted 178 

Kanning  yards  cane  removed 1,5SI 

Cubic  y'ds  clay  and  sand  n-moved.  1,  OK 


The  timbers  and  sides  of  the  old  Confederate  gunboat  Arrow  were 
cot  down  to  dead  low-water  level,  and  a  large  amount  of  drift  and 
brush  were  removed. 

The  condition  of  this  part  of  the  river  has  been  greatly  improved  by 
the  work  done,  particularly  the  river  below  the  cut-off  near  the  head 
of  West  Pearl  River  and  Homes  Bayou,  which  before  the  improvemeot 
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had  always  been  considered  the  most  dangerous  and  troublesome  por. 
tion  of  the  whole  river. 

The  cut-oflf  near  the  head  of  West  Pearl  River  is  now  in  a  perfect 
condition  for  navigation,  the  river  from  the  head  of  the  cutoff  down  to 
the  head  of  West  Pearl  is  shoaling  rapidly,  and  that  portion  from  the 
head  of  West  Pearl  down  to  the  lower  end  of  the  cut-off' is  entirely  dry 
at  a  3-foot  rise  above  ordinary  low  water;  four-fifths  of  the  volume  of 
water  from  the  main  river  above  now  enters  the  cut  off',  and  conse- 
quently that  portion  of  the  river  immediately  below  the  cutoff',  where 
there  used  to  be  sand-bars  and  shoals,  has  now  an  uniform  depth  of  5 
feet  at  an  ordinary  low  stage  of  river. 

Light-draught  boats  can  now  navigate  the  river  from  the  mouth,  at 
the  Kigolets,  to  tlie  head  of  the  cut-off,  51  miles,  all  the  year  round,  and 
to  Columbia,  158  miles,  and  Monticello,  214  miles,  at  a  5foot  rise  above 
low  water  six  months  iu  the  year. 

The  condition  of  the  river  above  the  cut-off  as  far  as  Jackson,  Miss., 
is  about  the  same  as  when  Ipft  by  the  contractors  in  1883,  no  work  hav- 
ing been  done  there  since,  and  can  be  navigated  only  safely  on  a  6  or 
7  foot  rise. 

The  benefits  derived  by  the  improvement  of  the  river  effected  up  to 
June  30. 1887,  are,  greater  security  to  navigation  between  New  Orleans, 
La.,  ana  Columbia  and  Monticello,  Miss.,  and  reduced  freights  and  in- 
surances on  merchandise  and  produce. 

A  large  proportion  of  the  cotton,  merchandise,  etc.,  were  before  the 
improvement  hauled  from  Columbia,  Monticello,  and  other  towns  and 
settlements  located  on  the  river,  to  the  nearest  railroad  stations  on  the 
Illinois  Central  and  New  Orleans  and  Northeitetem  railroads,  a  distance 
of  from  20  to  40  miles. 

Freight  on  a  bale  of  cotton  shipped  in  this  way  to  New  Orleans,  La., 
was  $4.80,  on  a  barrel  of  flour,  $2. 

Freight  on  a  bale  of  cotton  shipped  down  the  river  from  Columbia, 
Miss.,  delivered  at  New  Orleans,  La.,  costs  now  $1  per  bale,  a  barrel  of 
flour  50  cents,  other  freights  in  proportion. 

This  shows  there  is  a  very  large  reduction  and  saving  in  freights  by 
river  competition  by  the  improvement  of  the  river. 

It  is  proposed  to  apply  the  amount  available,  and  any  appropriation 
that  may  be  made  for  the  next  fiscal  year,  to  the  closing  effectually  of 
Farr  Slough,  and  to  the  improvement  of  the  river  above  the  cutoff  to- 
wards Jackson,  Miss.,  as  far  up  as  the  amount  available  will  permit. 

In  addition  to  the  improvement  of  the  river  proper  the  increased 
Inmber  trade  of  the  mills  situated  on  the  river,  particularly  that  of 
Messrs.  Poitevant  and  Faroe  at  Pearlington,  Miss.,  located  about  12 
miles  above  the  mouth  of  East  Pearl  River,  demands  the  deepening  of 
the  bar  at  the  mouth  by  dredging. 

Vessels  of  7  feet  draught  of  water  can  be  loaded  at  the  mills  on  the 
river,  but  the  lumber  for  vessels  of  heavier  draught,  of  which  there  are 
a  large  number  loailed  by  the  mills,  must  now  be  lightered  and  towed 
over  the  bar,  which  not  only  causes  great  delay,  but  heavy  expenses. 

It  is  desired  by  mill-owners  and  those  interested  in  the  lumber  busi- 
ness on  the  river  to  obtain  a  12-foot  channel  over  the  bar. 

After  vessels  cross  the  bar  there  is  sufficient  water  up  to  the  mills  to 
load  down  to  12  feet. 

The  estimated  cost  of  dredging  a  channel  12  feet  deep  at  mean  low 
tide  over  the  bar  at  the  mouth  of  East  Pearl  River  is  $20,000. 

Owing  to  the  caving-in  of  banks  after  freshets,  as  also  to  the  shifting 
of  the  channel,  the  improvements  so  far  made  and  contctmplated  will 
not  be  permanent. 
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An  annnal  appropriatioii  of  t3,000  woald  be  sufllcieot  to  muhitMB 
the  river  in  the  condition  contemplated  bj  the  pbui  of  improvement. 
The  amount  asked  for  this  work  is  in  excess  of  the  orig^ial  fiBtimatn. 
The  reasons  are  as  follows : 

J  The  survey  of  the  river  upon  which  the  original  estimate  was  baaed 
was  made  at  a  stage  10  feet  above  low  water;  the  resolt  was 
a  decided  underestimate  of  the  amount  of  work  and  cost, 
n.  A  large  portion  of  the  work  was  done  by  contract,  and  so  done  l^ 

the  contractors  as  to  require  reworking. 
ILL  The  obstmctious  forming  each  year  of  snags,  sunken  logs,  and 
trees  and  overhanging  trees  requiring  removal,  were  not  in- 
cluded in  the  original  estimate,  but  are  included  up  to  date  in 
the  proposed  modification  of  existing  project. 
The  extent  of  the  anticipated  excess  is  $^,000. 
Commercial  statistics  from  the  saw-mills  located  on  the  river  could 
not  be  obtained  in  time,  but  wUl  be  forwarded  as  a  supplementary  ze- 
port 

Owing  to  the  unprecendeoted  and  continuous  low  water  during  almost 
the  entire  year,  steamers  navigating  the  river  up  to  Columbia  and  Mon- 
ticello,  Mias^j  were  unable  to  make  their  usual  number  of  trips.  The 
shipmente  of  cotton  down-stream  and  merchandise  up-stream  are  there- 
fore less  than  those  of  last  year. 

Maneif  sUUeaieiiL 

July  If  1886,  amoont  available 9^46 

Amoimt  appiopriated  by  aet  approyed  Aogiist  S,  1886 13;1&O0 

13. 
July  1,  1887,  amount  expended  during  fiaeal  year,  exelnsTe  of  liabUitaea 
outstanding  July  1, 1886 8,; 

July  1,  1887,  amount  available 4,817.50 

{Amount  (estimated)  required  for  completion  of  existing  project 70i,OO0lM 

Amount  that  can  be  profitably  expendeid  in  fiscal  year  ending  J  nneSO,  1889  30,  OOS.  00 
Submitted  In  eompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


iStelnasal  ofv^mtU  emflmfed  cm  Pmtl  Bmer  Msw  Jmekmm, 


Chancier  ttf 


■I 


t 

4 


Statemmt  of  $tapU  artiete$  transported  om  Pearl  Rntr  heiow  Jsdbos,  to  mmd 

OrleanSj  La.,  and  sa»-milU  near  wumtk, 

DOWN-STBBAM. 


fraiok  Ki 


ArticIeA. 


CottOD. 


bale*. 


TnrpentiBO do... 

Bertin do  .. 

StavM oamber. 

Fir6-wo<«d - c<wd». 

Fowls  ami  *sff8 --  doxm. 

Saw  )oga.pino munber. 

Saw  logs,cjpreM do... 


Total 


QoABtitT. 


S«SQO 
1.400 
1.000 

3,  ceo 

10,000 

4,000 

l.JOO 

280.000 

«COtO 


flOHtll 

14  on 

ao« 

ic^cot 


!*.< 
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8iaieMii9miof$iapl4  ortielM  tranaported  on  Pearl  Biver  below  Jaokeon,  etc, — Con  tinned. 

TTP-STRBAK. 


Ardolfls. 


VintniMn tons. 

Onhi do... 

MMhinery  do... 

G«iiflnl  mflrohuidiM do... 


Estimated 
Talue. 


1300,  OtO 


Q  II. 

pbeliminabt  examination  of  noxubee  biver,  mississippi,  to  as- 
certain whether  it  can  be  made  continuously  navigable  by 
a  system  of  locks  and  dams,  or  otherwise. 

United  States  Enginbbb  Office, 

MobilCy  Ala.j  February  9, 1887. 

Sib  :  I  have  the  honor  of  sabmitting  the  following  report  concerning 
the  preliminary  examination  of  the  ^^Noxnbee  Biver,  Mississippi,  to  as- 
certain whether  it  can  be  made  continnously  navigable  by  a  system  of 
locks  and  dams^  provided  for  by  river  and  harbor  act,  Angost  5, 1886. 

A  careful  examination  of  this  river  was  made  from  its  month  up  to 
Macon,  Miss.,  in  November  and  December,  1879,  report  of  which  is  con- 
tained in  Annual  Report  x)f  Ohief  of  Engineers  for  1880,  part  2,  from 
which  it  appears  that  such  an  improvement  as  was  warranted  by  the 
present  commerce,  or  wbat  would  be  probably  developed  in  the  near 
future,  could  be  made  at  an  estimated  cost  of  about  $65,000,  with  $3,000 
per  annum  afterward  for  preserving  improvement. 

The  improvement  suggested  was  to  remove  snags,  logs,  and  over- 
hanging trees  so  as  to  give  a  good  high  water  channel.  The  greater 
portion  of  the  work  has  already  been  completed. 

Some  use  has  already  been  made  of  the  river  by  steam  boats. 

The  only  other  system  of  improvement  is  by  locks  and  dams,  and  in 
my  opinion  the  river  is  not  worthy  of  improvement  in  that  way  on  ac- 
count of  the  greatcost  and  the  comparatively  small  amount  of  commerce 
to  be  benefited. 

The  fall  in  the  river  is  approximately  47  feet.  The  low-water  dis- 
charge is  very  small. 

The  river  in  its  upper  portion  has  an  average  width  of  only  60  feet, 
contracted  in  places  to  less  than  40  feet  width  for  low- water  channel. 

The  only  gain  would  be  the  extension  of  the  boating  stage  on  the 
river  three  or  four  months. 

The  only  commerce  to  be  benefited  by  an  improvement  of  the  river 
would  be  the  shipment  of  less  than  20,000  bales  of  cotton  and  about  the 
same  value  of  return  supplies,  now  moved  on  the  Mobile  and  Ohio  Rail- 
road ;  the  saving  of  freight  on  which  has  been  estimated  at  about  $20,000 
per  annum. 

Very  respectfully,  your  obedient  servant, 

A.  K.  Damrell, 
Major  of  Engineers, 

The  Ghibf  of  Enqinebbs,  U.  S.  A. 


APPENDIX  R. 


INBPfi€TION  OF  THE  IMPBOYEMENT  AT  THE  SOUTH  PASS 

OF  THE  MI88I66IPPI  BIVER. 


BBPOBT  OF  MAJOS  W.  H.  mBUEB,  CORPS  OF  BNGHTEBM,  INSPBCTING 
OFFIOBB,  FOB  TMB  FISCAL  TBAB  ENDiNO  JUNE  80,  1897. 


Offiob  TJniti^d  States  Eiyoinseb, 

New  Orieansj  La.^  Jidf  1, 1887; 

GiBNEttAL :  I  have  tbd  honor  to  snbiAit  iny  rei>ort  for  the  fiscal  yeat 
ending  June  30, 1887,  apon  the  improvement  of  the  South  Pass  of  the 
Mississippi  Biter. 

The  body  t^  the  refiort  and  charts  were  pi^pared  by  Mr.  0.  Dondvah, 
the  able  assistant  engineet  in  local  charge  of  the  surveys  and  exami- 
nations. 

The  salient  features  of  the  import  are  that,  with  the  exceptioti  of  thr^ 
days  duritag  the  month  of  March,  1887,  wheh  there  was  some  temporary 
shoaling  in  the  Pass,  about  1|  miles  Wow  its  head,  there  has  been 
throughout  the  fiscal  year  a  channel  ft^m  the  river  into  the  jetties,  hav- 
ing a  navigable  depth  of  26  feet.  Between  the  jetties,  and  out  to  deeper 
water  in  the Oulf,  there  has  been  during  th^  entire  year  a  26foot  deep 
diannel  not  less  than  200  feet  wide  at  bottom,  containing  a  SO-foot  deep 
channel  of  variable  width. 

No  dredging  has  been  done  in  the  jetties  or  Pass,  or  vicinity,  since 
February,  1883. 

The  most  important  and  behefidal  change  that  has  occurred  duribg 
the  year  is  that  a  good^  straight  channel  was  secured  in  October,  1886, 
in  the  prolongation  of  the  axis  of  the  jetties,  probably  caused  by  the 
completion  of  the  inner  jetties  and  a  long  period  of  high  water,  with 
rapid  current  in  the  irtver,  whicli  produced  a  scour  and  Widened  arid 
deepened  what  had  been  a  very  unsatisfactory  channeL  This  new  chan- 
nel is  210  feet  wide,  26  feet  deep ;  it  has  a  central  depth  of  30  feet, 
which  is  60  ftet  wide  ih  its  narrowest  place. 

The  croolced,  deep  channel  beyond  the  outer  end  of  East  Jetty  i^ 
still  in  existence ;  the  26foot  channel  is  260  feet  wide,  arid  the  30-foot 
channel  is  170  feet  wide. 

In  the  fan-shaped  am  beyond  the  ends  of  the  jetties  there  has  been 
during  the  year  a  deposit  of  sediment  averaging  1.38  feet  in  depth.  As 
this  area  embraces  about  1|  square  miles,  the  aggregate  fill  on  this 
area  has  amounted  to  about  one  and  three-quarter  millions  cubic  yards 
of  material. 
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Daring  the  year  several  steamers  drawing  less  than  26  feet  have  been 
agroond  in  the  Pass  and  near  the  jetties ;  surveys  made  as  soon  as 
I»racticable  afterwards  showed  in  every  instance  that  the  vessels  were 
not  in  the  channel. 

The  changes  in  depths  and  widths  which  have  happened  in  the  Pass 
and  jetties  are  those  of  ordinary  occorrence.  In  some  localities  the 
channel  has  deepened,  in  others  shoaled.  The  shoaling  has  gencoully 
occurred  in  the  deeper  parts  of  the  Pass,  and  was  not  detrimental  to 
navigation.  Profile  chart  No.  6  shows  these  changes  folly.  Below  the 
bead  of  the  Pass  one  new  wing-dam  of  piles,  brash,  and  stone  was  bailt, 
another  was  repaired,  and  extended  fiirther  into  the  Pass.  Nearly  all 
the  old  wing-dams  near  Grand  Bayon  were  strengthened  or  repaired. 

A  violent  storm  last  October  did  considerable  damage  to  the  super- 
structure  of  the  outer  jetties.  The  details  are  described  in  Mr.  Dono- 
van's report.  The  diagrams  showing  the  scour  and  fill  in  the  fanshaped 
area  just  outside  of  the  jetties  are  very  interesting  and  instructive. 
They  show  the  greater  i>ortion  of  the  sediment  is  dropping  at  distances 
a  little  more  than  half  a  mile  outside  the  jetties,  and  principally  to  the 
right  and  left  of  the  prolongation  of  the  axis  of  the  jetties. 

The  act  of  Congress  of  March  3, 1875,  making  provision  for  the  con- 
struction and  maintenance  of  the  jetties  provides  that — 

Payments  shall  be  made  on  certified  statements  of  an  ennneer  officer,  who  shall  be 
detaUed  by  the  Secretary  of  War,  and  whose  daty  it  shaU  be  to  report  the  depth  of 
water  and  width  of  channel  secured  and  maintained  in  said  channel  firom  time  to 
time,  together  with  snch  other  information  as  the  Secretary  of  War  may  direct. 

The  condition  of  the  channel  can  only  t>e  obtained  by  actual  surveys 
which  are  made  continuously,  and  results  are  reported  monthly. 

The  expenses  of  the  surveys  have  heretofore  been  paid  from  funds  ap- 
propriated by  Congress  in  the  river  and  harbor  bills.  When  such  bills 
fedled  the  working  force  was  not  paid  in  one  instance  for  seven  months, 
until  relieved  by  a  deficiency  bUl.  The  failure  of  the  last  river  and 
harbor  bill  to  become  a  law,  and  no  special  provision  having  been  made 
by  Congress  to  pay  for  the  continuance  of  the  required  surveys  at  South 
Pass,  leaves  the  work  in  the  anomalous  condition  of  requiring  by  law 
that  the  surveys  and  examinations  be  made,  but  makes  no  provision  for 
their  payment.  This  renders  the  surveys  liable  to  cease  as  soon  as  the 
present  available  funds  are  exhausted,  which  will  be  at  the  end  of  Au- 
gust, 1887. 

It  is  believed  to  be  for  the  best  interests  of  the  Gk)vemment  that 
special  appropriations  be  made  for  continuing  this  work  in  compliance 
with  law,  instead  of  being  dependent  annually  on  the  passage  of  a  river 
and  harbor  bill. 

Special  attention  is  invited  to  the  necessity  of  authorizing  the  enforce- 
ment of  rules  and  regulations  for  the  navigation  of  South  Pass.  The 
present  rules  as  sanctioned  by  the  Secretary  of  War  are  sufficient,  bat 
have  no  legal  force  and  therefore  can  not  be  enforced. 

It  will  be  necessary  to  drive  about  100  piles  along  the  east  bank  of 
the  Pass  to  which  to  moor  vessels  to  prevent  their  being  blown  or  swing* 
ing  across  the  Pass,  which  is  only  about  700  feet  vride.  The  estimat^ 
cost  of  this  work  is  $1,000. 

Capt.  James  B.  Eads,  who  built  the  South  Pass  jetties,  died  March  S, 
1887. 

This  important  engineering  work  is  a  fitting  monument  to  his  skill 
and  ability. 


• 
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■8TIMATB  OF  FUNDS  BSQUIBXD  FOB  BXAMIXATIONS  AMD   SURVEYS  AT  SOUTH  PASS 
OF  THB  MISSISSIPPI  RIVER,  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889. 

2  Mnstant  engiaeera $4,500 

lieoorder 1,200 

1  steam  engineer 1,200 

1  water-leyel  observer 120 

6  seamen 4,680 

Bent  of  office 180 

Bent  of  assistant  engineer's  quarters 240 

Milease  and  traveling  expenses 200 

Fnelror  launch  and  office 350 

Bepairs  to  launch  and  boats 3,500 

Supplies  for  launch  and  office 500 

Contingencies,  and  for  driving  mooring  piles 2,000 

Total 18,670 

Money  statement. 

July  1,  1886,  amount  available $1,172.50 

Amount  appropriated  by  act  approved  August  5, 1886 10,000.00 

11, 172. 50 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 9,670.11 

July  1, 1887, amount  available 1,502.39 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    18, 670. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

Very  respectfally,  year  obedient  servant, 

W.  H.  Heueb, 
Major  of  Engineer*. 
The  Ohisf  of  Eiygineebs,  TT.  S.  A. 


report  of  mr.  c.  donovait,  assistant  enoineer. 

United  States  Engineer  Office, 

Port  EadSf  La,,  July  1, 1887. 

Sir  :  I  have  the  honor  to  report  upon  the  improvement  of  South  Pass  of  the  Mis- 
sissippi Biver,  for  the  fiscal  year  ending  June  30,  1887. 

This  work  was  carried  on  under  the  direction  of  Mr.  James  B.  Eads  until  the  time  of 
his  death,  which  occurred  March  8,  1887,  since  which  date  it  has  been  prosecuted  by 
Messrs.  James  F.  How  and  Estill  Mc Henry,  of  Saint  Louis,  Mo.,  legal  representatives 
of  the  deceased. 

The  following  charts  accompany  this  report : 
No.  1. — Chart  of  channel  from  South  Pass  light-house,  through  the  Jetties,  to  deep 

water  in  the  Qulf 
No.  2. — Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  that  of  100 

feet. 
No.  3. — Chart  of  South  Pass,  from  South  Pass  light-house  to  Bayou  Grando. 
No.  4. — Chart  of  South  Pass,  from  Bayou  Grande  to  Head  of  Passes. 
No.  5. — Chart  of  the  Head  of  the  Passes. 
No.  6. — Plan  and  comparative  profiles  of  South  Pass. 
No.  7. — Sections  and  profiles  at  the  Head  of  the  Passes. 
No.  8. — Diagrams  showing  the  changes  in  the  Gulf  for  each  year  from  1877  to  1887. 

AT  THE  HEAD  OF  THE  PASSES. 

Since  July,  1879,  there  has  been  no  necessity  for  works  of  construction  at  the  Head 
of  the  Passes,  and  nothing  has  been  done  there. 

From  an  inspection  of  Chart  No.  5,  it  will  be  seen  that  most  of  the  structures  there 
have  been  rendered  permanent  by  becoming  buried  by  deposits  which  they  have 
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cAiued  to  aoonmnlato  from  year  to  Toar.  Tlie  weel  T-lbetd,  M0I  T-lwad 
and  upper  dam  are  all  sabmersed ;  the  former  remaiiia  I&  good  oonditieMi^  its  appv 
Borfaoe  being  from  2  to  5  feet  below  the  snrfaoe  of  the  water  at  average  flood  tide. 
The  latter  constmctions  contained  foondation  mattreesee  laid  boiiaontallj,  Ihimigli 
which  piles  were  drlTcn  which  confined  between  them  mattfoaaee  placed  on  edge,  am 
restinR  npon  tboee  forming  the  foundation.  (See  Annual  Report,  1879,  pages  15  and  Ifi^ 
and  Chart  7).  The  piling  is  gradually  disappearing,  and,  of  ooiirBe«  what  rssaans  ef 
the  upright  mattresses  must,  in  consequence  be  carried  away,  and  in  places  wlwie  a 
consiaerable  scourii&g  has  taken  place  near  these  works  I  am  unable  to  ditest  Iks 
foundation  mattresses ;  they  have  either  settled,  in  oonseqnenee  of  the  sooming, 
become  buried  by  sediment,  or  have  been  swept  out  of  plaee. 

On  Chart  No.  5  the  portions  of  these  works  where  tne  piling  is  still  in  plase 
represented  by  a  heavy  line.    Of  the  remaining  portions  of  the  east  T-head  eztensfco 

I  consider  that  450  feet  in  length  of  the  original  900  feet,  measured  from  the  Ji 
tion  of  upx>er  dam  and  east  T-head  extension,  has  entirely  disappeared. 

Following  to  the  eastward  on  the  line  of  upper  dam,  the  first  break  through  which 
there  is  a  depth  of  14  feet  was  caused  by  a  steamer  beiuf  run  on  Uap  of  nie  woik 
there  April  9,  1887.  Through  the  next  break  there  is  a  depui  of  22  feet,  while  frfftber 
to  the  eastward  the  depths  vary,  and  at  intervals  the  foundation-mattresses  can  not 
be  detected.  As  ori^ally  constructed  this  dam  was  1,675  feet  in  l«n{[th  above 
water,  with  a  foundation  1,880  feet  long.  The  foundation-matlreases  are  stiu  in  plaos^ 
except  for  a  length  of  350  feet,  which  comprises  t40  feet  of  ib»  extreme  eaatsilj  ead, 
the  remainder  beinff  shorter  portions,  at  intervals,  farther  to  the  westward. 

It  seems  evident  from  an  inspection  of  Chart  No.  5  that  with  the  deterioratioo  of 
this  dam  the  shoal  area  below  it  will  lie  washed  away  and  moeh  of  the  Material 
carried  into  South  Pass.  This,  however,  is  not,  at  the  present  time,  speeially  imper- 
tant,  since  the  depth  in  South  Pass  below  this  point  is  so  great,  that  a  oonsidecable 
shoaling  would  not  be  detrimental  to  the  channel. 

Jfaftrets-rill  aeron  SatUkwe&t  Pom. — Commencing  at  a  point  100  feet  from  the  east 
end  of  this  silL  there  are  400  feet  of  it  which  seems  to  have  disappeared  eiitirsly; 
for  the  next  900  feet  there  has  been  an  average  settlement  of  4  feet  during  tlie  year, 
while  over  the  remaining  length  there  has  been  a  deposit  of  1}  feet. ' 

Since  March,  1879,  the  portion  of  this  sill  which  has  not  washed  away  has  settled 

II  feet  for  the  first  1,000  feet  from  the  east  end  and  3.5  feet  for  the  remainder.  As 
will  be  seen  on  Chart  No.  5,  the  water  is  very  deep  below  where  the  mattresses  have 
been  washed  out,  and  in  consequence  of  this  deepening,  which  is  caused  by  strong 
eddies  and  whirls  during  high  nver,  the  sill  has  probably  been  undermined. 

Mattrm9-nU  ocrott  Nortkea$t  Pom. — ^This  sill  is  still  in  place  atid  iti  good  eondHloD. 
During  the  year  the  depth  of  water  over  it  has  decreased  about  1  foot,  in  oonseouence 
of  a  deposit  on  the  sill.  Since  October,  1877,  it  has  settled  quite  uniformly  about  3 
feet. 

IK  SOUTH  PA88. 

AhoM  €t^mi  JfteML— During  the  month  of  April  Dam  No.  2,  above  Goat  Island,  was 
extended  74  feet,  and  a  shore  protection  of  44  feet  built,  the  latter  being  simply  the 
overlapping  of  willows  on  to  the  shors  to  prevent  the  flow  of  water  around  the  sbote- 
endof  tnedam. 

This  dam  consists  of  three  rows  of  piles  8  feet  apart,  the  piles  in  each  row  beinffS 
feet  apart,  and  those  in  the  upper  row  are  connected  by  12  by  12  inch  timber.  The 
space  between  the  piles  was  then  filled  with  willows,  which  were  heavily  ballasted 
with  stone. 

In  the  construction  of  this  dam  40  piles,  264  cords  of  willows,  115  cubic  yards  of 
stone,  and  113  linear  feet  of  12  by  12  inch  timber  was  used. 

In  the  same  reach  another  wing-dam.  No.  9,  was  built,  projecting  frx>m  the  west  shove 
1,420  feet  above,  and  of  the  same  construction  as  No.  2.  It  is  64  feet  long,  and  coa- 
tains  30  piles,  156  cords  of  willows,  65  cubic  yards  of  stone,  and  114  linear  feet  of  0 
by  12  inch  timber. 

These  dams  are  shown  on  Chart  No.  4.  Other  and  similar  structures  in  this  reaoli, 
previously  reported,  and  mostly  of  a  temporary  character,  having  indnoed  the  build- 
mf^  out  of  the  east  bank  of  the  pass,  are  mostly  buried  by  deposita^  and  are  bo  longer 
of  importance. 

Near,  Gnmi  Bayoa.~During  the  month  of  December  Wing-^ams  3,  4,  5,  7, 8,  aad  9^ 
near  Grand  Bayoa,  were  made  more  serviceable  by  the  further  addition  of  mateh^ 
to  bi  ng  them  above  the  surfsce  of  the  water.  Numbers  3,  5,  and  7  weie  strength- 
ened  by  addition»l  piling,  aod  to  these  and  the  others  were  added  willows  and  stsacw 

These  dams  are  shown  on  Chart  No.  4,  and  the  following  materials  were  used  in  re- 
building them :  26  piles,  642  cords  of  willows,  and  360  cubic  yards  of  stone.  They  wf 
now  in  feir  condition,  and  the  dams  across  Qrand  and  Picayune  bi^yova  aie 
nent»  and  have  effected  the  eomplete  closure  of  these  outlets. 
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AT  THX  MOUTH  OF  SOUTH  PASS. 

Jfai»^ei(i«f.— Relative  to  the  condition  of  the  main  jetties,  we  have  only  to  consider 
that  portion  of  the  east  one  below  a  point  4,841  feet  from  East  Point,  where  it  com- 
mences. The  portion  above  this  point,  and  the  whole  of  the  west  jetty,  are  now 
practicably  and  permanently  secnred  by  sediment  deposited  about  and  upon  them. 

"nie  concrete  work  on  the  east  Jetty  was  still  farther  demolished  by  the  storm  of 
October  11,  which  was  similar  to,  though  of  greater  force  than,  that  of  September  9, 
1882. 

On  the  prcTious  dav  advices  from  the  Chief  Signal  Officer  gave  warning  of  the  ap- 
proaching storm,  and  barometers  indicated  unusual  weather.  The  wind  was  then 
firom  east-northeast  and  gradually  increasing.  Early  on  the  morning  of  the  11th  the 
tide  began  to  come  in  rapidly,  and  the  sur&ce  of  the  water  in  Garden  Island  Bay 
was  raiaad  by  the  wind  as  well,  and  by  noon  the  highest  point  of  land  was  flooded, 
walks  wsre  carried  awa^,  and  the  rapidly  rising  waters  soon  began  to  flood  our 
homes.  Danger  seemed  imminent  and  retreat  necessary,  so  that  residenees  were 
vacated  and  the  inhabitants  sought  the  safest  retreat  here — the  hotel — which  was 
reached  with  difficulty,  for  a  battle  with  the  elements  was  a  trial  which  had  to  be 

endured* 

At  3  p.  m.  our  anemometer  became  disabled,  so  that  the  petiteet  force  of  the  wind 
was  not  recorded.  Its  force,  however,  was  not  less  than  in  1H82,  when  at  times  it 
registered  over  100  miles  per  hour.  Fortunat'Cly  it  maintained  a  northeasterly  direc- 
tion till  it  began  to  decrease,  about  7  p.  m.,  when  it  changed  to  east-southeast,  and 
ItUtitt  to  southeast,  and  by  9  p.  m.  the  indications  were  that  the  storm  was  subsiding. 

The  dsmayi  done  to  the  east  jetty  consisted  in  the  breaking  up  of  and  moving  &om 
the  foundation-blocks  689  feet  in  length  of  parapet- wall  near  the  sea  end  «f  the  Je^, 
so  that  at  present  but  1,563  feet  in  length  of  the  original  5,432  feet  remains  substan- 
tially  as  built.  The  portions  in  place  are  in  three  sections,  two  near  the  sea  end,  and 
one  below  a  point  6,400  feet  firom  East  Point. 

For  1.160  feet  in  length  the  foundation-blocks  are  in  place,  without  the  parapet- 
wall,  wnich  was  built  upon  them ;  for  2,512  feet  in  length  the  parapet-wall  and  foun- 
dation-blocks are  moved  from  their  original  position  and  badly  broken  up,  and  for 
197  feet  in  length  the  foundation  and  parapet  nave  disappeared  entirely. 

The  above  explains  the  condition  of  the  east  Jetty  for  a  length  of  5,432  feet  from 
ISie  sea  end.  Above  this  point  there  is  1,500  feet  in  length,  consisting  of  mattresses 
heavily  weighted  with  stone,  as  originally  built,  and  is  in  good  condition,  its  upper 
surface  being  about  the  level  of  average  flood-tide.  The  remaining  4,841  feet  of  this 
Jetty  is  securely  buried  by  sediment. 

Most  of  the  masonry  on  this  Jetty  is  above  the  surface  of  the  water  at  high  tide, 
and,  even  in  its  badly  demolished  condition,  serves  to  break  the  face  of  the  sea,  which, 
after  traversing  the  shoal  area  between  it  and  the  inner  Jetty,  has  but  little  force  to 
earaend  on  the  Tatter,  and  thus  the  channel  is  secure  against  deterioration. 

So  much  of  the  eenerete  work  on  this  Jetty  having  been  destroyed,  the  question  of 
its  settlement  is  no  longer  of  interest  or  importance.  The  same  is  true  in  regard  to 
tlM  concrete  blocks  on  the  west  Jetty,  since  the  land  formation  near  them  must  in- 
fluen  e  their  subsidence.  The  settlement  due  to  the  weight  of  the  concrete  itself  is 
of  most  interest  and  value^  and  this  result  will  be  found  in  previous  reports. 

Inner  ea$tjettif, — From  time  to  time  during  the  year  materials  have  been  added  to 
this  Jetty  at  places  where  it  would  settle  down  to  or  below  the  surface  of  the  water, 
and  at  some  more  exposed  points  its  width  has  been  increased  by  extending  the 
willows  on  to  the  shoal  area  between  it  and  the  main  Jetty,  and  forming  a  slope  to- 
waids  that  Jetty ;  large  quantities  of  stone  are  placed  on  this  slope,  and  the  Jetty 
tfai^ooghout  appears  quite  substantial.  Its  upper  surface  is  from  2  to  4  feet  above 
average  flood-tide.  It  is  shown  on  Chart  No.  1 ;  and  the  following  materials  were 
added  to  it  during  the  year:  4,766  cords  of  willows  and  3,252  cubic  yards  of  stone. 

Inmer  we§tjM1y. — ^This  Jetty  has  been  extended  up-stream  480  feet  from  ^C,  and  the 
lows  of  piles  which  were  beuff  driven  near  the  sea  end  at  the  end  of  the  last  fiscal 
year  have  been  completed,  and  the  whole  work  consolidated  and  brought  above  the 
Sm^Mse  of  the  water.  It  is  shown  on  Chart  No.  1,  each  line  representing  a  row  of 
piles,  between  which  willows  and  stone  are  placed.  This  work  is  substantial  and  in 
good  condition,  being  uniformly  about  4  feet  above  average  flood-tide. 

The  following  materials  were  used  in  its  construction  during  the  year :  279  piles, 
6,090  cords  of  willows,  and  3,267  cubic  yards  of  stone. 

Win§"dam§. — During  the  jear  three  wing-dams  were  built,  projecting  trom  the  west 
Jet^.  They  are  the  same  m  construction,  consisting  of  two  rows  of  piles  8  ftet  apart 
SM»  way,  and  a  diorter  third  row  at  the  river  end  to  make  them  wider  there  and 
iMider  them  less  liable  to  be  undermined  by  the  scouring  which  usually  takes  place 
Moiind  the  ends  of  such  dams.  In  two  of  these  dams  the  piles  in  the  upper  row  and 
titmss  in  the  shorter  lower  row  are  connected  by  12  bv  12  inch  timber  bolted  to  them. 
Bstirssii  the  piles  wfllows  weighted  with  stone  are  placed. 
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These  dams  are  numbered  30,  31,  and  32  on  Chart  No.  1.  No.  30  conneeta  the  inner 
west  jetty  with  the  main  jetty,  is  147  feet  long,  and  eon  tains  24  piles,  182  eords  of 
willows,  and  80  cnbic  yards  of  stone. 

No.  31  is  135  feet  in  length,  and  contains  44  piles,  146  cords  of  willows,  75  cnbie 
yards  of  stone,  and  234  linear  feet  of  12  by  12  inch  timber. 

No.  32  is  127  feet  long,  and  contains  27  piles,  233  cords  of  willowsy  50  eabic  yaidi 
of  stone,  and  106  linear  feet  of  12  by  12  inon  timber. 

DRKDOINO. 

No  dredging  has  been  done  at  any  locality  since  February  22;  1883. 

THS  PLAin'. 

During  the  year  one  willow  barge  80  by  18w4  feet  and  a  Aoatine  derrick  woe  bniU. 
Bepairs  were  made  to  the  dredge-boat,  one  steel  barge,  and  one  &t-boat,  and  8  moof- 
ing  piles  driren  along  the  pass. 

XIBCKLXAinBOUS  WOBK. 

At  times  when  the  foroe  conld  not  be  employed  to  advantage  on  the  jetties,  the 
work  of  discharging  and  distributing  ballast,  repairing  dwellings,  walks,  ete.,  was 
done. 

rORCX  KMPLOTKD. 

The  average  foroe  employed  up  to  June  1,  including  officers,  meohanios,  and  labor- 
ers, was  thirty-four  in  number.  On  June  1  the  foroe  was  temporarily  reduced  to  six- 
teen in  number. 

XZAIONATIONS  AND  SURYKTS. 

The  results  of  examinations  and  surveys  made  during  the  year  to  determine  the  eon- 
dition  of  and  the  changes  in  the  channel  were  reported  monthly,  and  they,  together 
with  similar  results  obtained  during  previous  years,  since  1875,  are  given  in  this  re- 
port both  in  tabular  form  and  by  graphical  representations,  and  furnish  information 
in  detail  concerning  the  present  condition  of  the  channel,  and  the  chansee  which 
have  taken  place  in  it,  from  the  main  river  thronghout  South  Pass,  througB  the  jet- 
ties at  its  mouth,  and  beyond  the  jetties  1^  miles  to  a  depth  of  100  feet  of  water  in 
the  Gulf  of  Mexico. 

The  results  of  tidal,  sediment,  and  velocity  observations  for  a  period  of  years  were 
given  in  your  last  annual  report,  and  as  those  obtained  during  tne  year  add  nothing 
of  interest  or  importance,  they  are  omitted  in  this  report. 

AT  THE  HEAD  OF  THE  PASSES. 

The  chart  of  this  survey  is  No.  5,  and  on  Chart  No.  7  are  given  eomparmtive  profiles 
and  sections,  which  explain  the  changes  which  haye  taken  place  there  during  the 
year  and  since  1875. 

The  improvement  in  depth  into  South  Pass  seems  to  be  the  most  permanent  foaters 
which  maintains  from  year  to  year  in  this  locality. 

The  area  subject  to  the  greatest  changes  is  wholly  above  the  works  of  oonstrae- 
tion,  and  the  changes  are  dependent  upon  the  condition  of  the  latter,  principally  the 
upper  dam  combined  with  the  effect  of  the  fluctuations  in  the  stage  of  ^e  river. 
While  the  upper  dam  remained  intact,  or  while  the  foundation  mattresses  remsined 
undisturbed,  though  at  times  there  was  a  wide  range  of  fluctuations,  yet  there  was  a 
progressive  and  marked  shoaling  above  this  dam.  This  has  all  been  erased  during 
the  past  year,  and  but  little  of  the  area  above  this  dam  is  shoaler  than  it  was  ia 
1875. 

While  the  condition  of  this  dam  continues  to  change,  so  also  will  the  depth  over  this 
area,  influenced  by  the  stage  of  the  river,  continue  to  change,  and,  while  the  resoltB 
are  interesting,  they  are  not  of  value,  under  the  circumstances,  in  aiding  a  predictioa 
as  to  the  future  of  this  area. 

Using  sections  6H  and  I  J,  Chart  No.  7,  the  reduction  of  the  shoal  above  Upper  Daa 
will  be  readily  understood.  According  to  these  sections  there  has  been  a  unifona 
shoaling  of  2  feet  during  the  year,  from  either  bank  of  the  river  towMds  the  center 
for  a  distance  of  from  1,300  to  2^000lreet,  and  a  shoaling  also  since  1875.  The  re- 
mainder of  section  IJ  shows  a  decided  deepening  during  the  year,  and  sinee  187& 
That  portion  of  section  6H  1,800  feet  eastward  of  Uie  center  of  tiiat  aeetion  shows 
a  deepening  of  3  to*8  feet  during  the  year,  and  a  deepening  since  1875. 

Profiles  A  B  indicate  but  little  change  in  depth  during  the  year,  or  since  1875,  above 
a  point  1,000  feet  above  Upper  Dam ;  following  downward  itom  a  point  500  foet  abore 
that  dam  the  depth  has  been  greatly  increased  during  the  year  for  a  distance  of  2,200 
feet,  and  farther  down  the  channel  has  shoaled  in  some  places  and  deepened  in  otheit. 
The  great  deepening  which  has  taken  place  in  the  entrance  to  South  Paos  sinoe  1875 
will  Be  seen  from  these  profiles. 
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Profiles  C  D  show  a  slight  deepening  in  Sonthwest  Pass  daring  the  ;ear  above  a 
point  1,100  feet  above  the  mattress  sill,  and  below  that  point  the  deepening  increases, 
oeing  greatest  below  the  sill.  Since  1875  there  has  been  a  qnite  uniform  deex>ening 
of  about  3  feet. 

Profiles  £  F  do  not  show  the  greatest  change  in  Northeast  Pass,  for,  as  was  seen 
from  sections  6H  and  IJ,  there  nas  been  a  decided  deex>ening  west  of  the  line  £F. 
However,  we  may  make  comparisons  by  these  profiles. 

Above  a  point  500  feet  above  the  mattress  sill  there  has  been  a  shoaling  of  from  1.5 
to  3  feet  during  the  year ;  from  this  point  down  to  the  sill  there  was  no  change,  and 
below  the  sill  a  shoaling  of  from  1  to  4  feet. 

Above  a  point  1,000  feet  above  the  sill  there  has  been  but  little  change  since  1875, 
but  below  that  point  there  has  been  a  deepening  varying  from  1  to  9  feet,  being  great- 
est below  the  sill. 

This  is  the  first  year  since  1884  that  there  has  been  a  30-foot  channel  from  the  main 
river  into  Northeast  Pass.  As  a  general  result  there  has  been  a  deepening  at  the 
head  of  the  passes  daring  the  year,  and  since  1875. 

Throughout  the  year,  except  during  the  month  of  June,  the  available  depth  from 
the  main  river  into  South  Pass  has  beiBu  30  feet  or  more,  but  the  river  having  fallen 
rapidly,  caused  a  shoaling  which  decreased  the  depth  of  this  channel.  At  present 
the  available  depth  is  29  feet,  and  at  all  times  throughout  the  year  the  26-foot  chan- 
nel has  been  very  wide. 

BURYST  OF  SOUTH  PASS  FROM  ITS  HEAD  TO  SOUTH  PASS  UOHT-HOUSX. 

During  the  month  of  November  I  made  a  complete  survey  of  South  Pass,  the  charts 
of  whicn  are  Nos.  3  and  4.  As  compared  with  a  similar  survey  made  during  the  same 
month  in  1886  there  has  been  a  shoaling  above  Grande  Bayou  during  the  year,  vary- 
ing from  1  to  2i  feet  in  vertical  height,  and  below  the  bayou  a  shoaling  of  1  foot 
down  to  a  point  If  miles  above  South  Pass  light-house,  below  which  the  pass  has 
deepened  firom  1  to  3  feet. 

As  compared  with  the  survey  of  1875  there  has  been  a  decided  shoaling  throughout 
the  pass,  except  in  the  reach  1  mile  in  length  above  South  Pass  light-house,  which 
has  deepened  finom  1  to  5  feet.  The  greatest  shoaling  is  above  Qrande  Bavou,  and 
varies  in  vertical  height  from  4  to  12  feet,  while  below  the  bayou  it  varies  from  3  to 
7  feet. 

As  a  general  rule  the  greatest  shoaling  has  been  in  the  deeper  reaches  of  the  pass, 
and  thereby  the  tendency  is  towards  uniformity  of  depth  throughout  the  pass. 

I  invite  special  attention  to  the  information  given  on  Chart  No.  6.  The  results 
thereon  constitute  a  complete  record  of  the  changes  which  have  taken  place  in  the 
channel,  from  the  main  river  throughout  South  Pass,  and  through  the  Jetties  at  its 
mouth,  since  1875. 

The  minimum  depths  in  the  pass  usually  obtain  during  low  river,  and  the  maxi- 
mum depths  during  nigh  river.  This  survey,  which  is  always  made  anring  low  river, 
develops  the  least  depth  and  width  of  channel  throoghout  the  pass  during  the  year, 
exeept  occasionally,  when  some  temporary  and  abnormal  shoaling  takes  place  in  the 
wider  reaches  during  high  river. 

During  the  month  of  March  a  shoaling  took  place  in  the  reach  above  Gk>at  Island, 
at  a  point  If  miles  below  head  of  passes  light-house,  caused  by  a  scouring  which 
was  going  on  at  the  head  of  the  passes,  in  consequence  of  which  the  water  became 
overohar^9d  with  sediment  to  that  extent  that  the  power  of  the  current  was  not  suffi- 
cient to  keep  it  in  suspension,  and  a  quantity  of  it  was  deposited  at  this  locality,  till 
the  scouring  at  the  head  of  the  passes  had  ceased,  when  it  was  again  moved  by  the 
current  and  the  channel  cleiu«d. 

Repeated  surveys  developed  the  very  interesting  phenomenon  of  the  movement  of 
this  material,  in  separate  and  distinct  masses,  along  tne  bottom  of  the  pass,  throughout 
a  reach  2,000  feet  in  length.  These  lumps  or  masses  of  sand  were  constantly  in  motion 
and  moved  in  nearly  a  straight  line,  at  a  quite  uniform  rate  of  80  feet  per  day,  and 
whfle  moving  would  gradually  wear  away,  and  others  would  follow  in  succession. 
Thus,  the  channel  through  this  reach  was  constantly  changing  from  March  17  to 
April  27,  on  which  latter  date  I  found  that  the  channel  had  resumed  its  normal  con- 
dition. 

During  this  period  a  navigable  depth  of  26  feet  was  maintained,  except  for  three 
days,  Mi^h  23,  24,  and  25,  on  which  days  the  navigable  depths  were  25.1,  25.2,  and 
25  feet,  respectively. 

The  present  available  depth  in  this  reach  is  29  feet,  and  the  26-foot  channel  is  380 
feet  wide. 

The  least  depth  obtained  during  the  year  in  Grand  Bayou  Reach  was  27  feet,  and 
the  greatest  30.3  feet.  The  present  depth  is  28  feet,  aud  the  26-foot  channel  is  200 
feet  wide. 

At  other  localities  throughout  the  pass  the  depth  and  width  of  the  channel  is  sub- 
stantially as  shown  on  charts  3  and  4,  and  as  are  contained  in  the  following  table : 
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TabuIaM  9tatemmt  of  ike  depfk  and  width  of  ckamma  tknm§ko^  Somik  Pmm  ^f  iiw  Hit- 
9immi  Bi»m'i  from  EoMt  Foukt  to  20-fooi  dgpfk  t»  tte  auwi  rvowr,  gwem  im  oeftofoU 
ttoAm  one-fowih  of  a  viU^  %m  U^gtk,  from  a  munaqi  WMd^^im  JSfovtmkmr,  1886. 


?ofa>t 

Imile  aboTe  £ast  Point, 
mile  abofve  Baat  Point . , 
miletliDTe  Xntt  Poiat.. 


FIntmile. 


I  mile  above  Sast  Point. . . 
U  iB^M  abPTo  Seat  Point. 
1|  mile*  above  Beat  Point. 
1}  mUea  above  Beat  Point . 


Seeondmile 


S  milea  t^ort  ^a^tPttint.. 
miiea  above  East  Point, 
milea  above  EMt  Point, 
milea  above  Beat  Point . 


Tbirfmile. 


S  mflea  above  Eaat  Point. . 
S|  milea  above  Eaat  Point 
84  milea  above  Eaat  Point. 
4  ■ileaabe've  Eaat  Point. 


Fourth  mUe 


4  milea  above  Beat  Paint . 
4k  milea  above  Eaat  Point, 
ll  4ittea  above  Eaat  Point. 
9  n^ea  above  Eaat  Point. 


nAhmUe 


ft  mika  above  Eaat  Point  .. 
6|  milea  above  Eaat  Point. . 
5|  mUea  above  East  Point . . 


Sixth 


•mflee  above  Eaat  Point. . 

3  milea  above  Eaat  Point . 
milea  above  Eaat  Point, 
milea  above  Eaat  Point. 


Seventh  mile 


7  mUea  above  Eaat  Point. . 

milea  above  Eaat  Point. 
7i  milea  above  East  Point 

milea  above  EaatPoint. 


Eighth  mile. 


8  mflea  above 

3  mflea  above 
milea  above 
8|ttilea  above 


Point. 
Point 
Point 
Point 


VInthmfle 


t  mflea  above  Eaat  Point . 
$1  mflea  above  Eaat  Point 


Loo«li^. 


mfle  above 
mfle  above 
_  mfle  above 
Imfleabirre 


PolBt 
Point 
Point 


ll  mflea  above 
l|  milea  above 
2  mflea  above 


PeiBt 

Point 

Point. 


mflea  above  Seat  Ptinit 
mflea  above  Eaat  Poln% 
milea  above  Seat  Poini 
8  milea  above  Eaat  Point . 


mflea  above  Beat  Point 
mflea  above  Baat  Point 
milea  above  Baat  P<^t 
4  milaa  ahevia  Baat  Point . 


M  mOm  above  Baat  Polai 
4{  milea  above  Eaat  Point 
41  mflea  above  Baat  Point 
5  mflea  above  Eaat  Point . 


milaa  above  Baat  Point 
mUea  above  Baat  Point 
mflea  above  Baat  Point 
•  milea  ahavia  Baat  Baint . 


«|  mflee  above  Baat  Point 
M  mUea  above  East  Point 
41  Btilea  above  Baat  Point 
7  mflaa  above  Baat  Point . 


7}  mflea  above  Baat  Point 
7}  mflea  above  Baat  Point 
7|  mfles  above  Baat  Point 
8  mflea  above  Baat  Point . 


mflea  above  Baat  Point, 
milea  above  Baat  Paint, 
milea  above  Baat  Point. 
9  milaa  above  Baat  Point . 


91  mflea  above 
^  milea  above 


Point. 
Point. 


ble 
depth. 


83.8 

818 
841 
89.9 


88.3 


88.5 
83.9 

8L9 
8L7 


3L9 


83.9 
83.9 
84.9 
84.8 


87.0 
43.0 
4L9 
84.9 


HI 
lit 
98f 
8ILI 


84.9 


111 


89l9 
44.9 

44.0 

4^0  I 


3l.f 
24.f 
85cI 


89.0  I       tf 


49.0 
44.0 
42.0 
42.0 


L 


89.0 
88.0 
8IL0 
39.9 


83.9 


84.7 
8L9 
80.5 
83.5 


80.5 


84.7 
84.9 
88.7 
40.4 


84.9 


89.7 
29l7 
38L4 
37.4 


27.4 


27.6 
27.5 
82.5 
31.5 


87.5 

88.2 

88.9 
87.1 
4L1 


88.9 


87.1 
8819 

83L1 
85w9 


42.9 


45lO 
42.0 
44.9 
45.0 


42.0 


44.0 
410 
4&0 
82.0 


82.9 


819 

49.0 
319 


819 


3SL0 

210 

mo 

SLO 


119 


88.9 
89.0 

810 
2L9 


8L9 


99.9 
410 
40.0 
419 


2?.  9 


310 


42.0 
42.0 
310 
89.0 


HI 
21I 

810 


819 


fLI 


811 


7 

7 


310 
410 


911 
31t 

ir.t 


219 


37.9 
419 


17.0 


17.0 


'Lengthof  the  portion  of  thla  reach  lacking  a  eentral  depth  of  99  feet .«. 

'Length  of  tbe  portion  of  this  reach  lacking  a  central  depth  of  80  feet 

•  Length  of  the  portkm  of  thia  reach  lacking  a  central  depth  of  89  feat. ],!# 

^Lengthof  the  portion  of  thia  reach  lacking  a  central  depth  of  80  feet 1,8V 

■Length  of  the  portion  of  this  reach  lacking  a  central  depth  of  SOfiset 

•Length!^  the  portion  of  thia  reach  lacking  a  central  depth  of  80  fleet 


TMal  lei«th  of  ohannal  (In  13  mflea)  laeUM  •  ooBtna  dfliilh  of  89 


^W 
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Aatowal  0/  tht  ieplh  and  wUik  of  ohownal  OtTtntghout  B«*th  Pat,  etc.— Continnod. 


Locrilty. 

LlHt 

-gj'" 

yrom- 

T»- 

*. 

sss 

SJ£ 

SO.T 

M.0 

B».T 

a7.o 

33.0 
34.0 

== 

35.3 

33.0 

30.6 
30.+ 

flf 

30.+ 

{-) 

t  In  HlHlwlppi  SlTvr  abor*  b«wl  of  pauM. 


THB   OHANHKL  TBBODOB  THE  JETTIZa. 

The  obanDSlttmraghUieJeUiMisBhawiion  Cb»rtNo.  1.  The  flootaatiODitliTongh- 
oat  it  daring  tbe  year  were  naimportaDt  and  compArfttively  slight,  and  at  all  timM 
a  much  Kre>ter  depth  and  width  thau  required  wm  maintaiaed. 

ThefoUowiQg  table  givea  the  Least  depth  and  width  of  obaQQelthraach  the  jetties, 
andaerveBtoeipUiatheohaagea  in  tbedeptb  and  width  of  that  obauael  from  month 
to  month  daring  the  year. 


[DKtUMM  from  Kut  Point,  In  Ib«t.] 
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Accordiog  to  the  above,  the  least  depth  through  the  jetties  at  present  is  32.3  fent; 
the  least  width  of  the  26-foot  channel  is  250  feet,  and  of  the  30-foot  channel  130  feet 
The  profile  on  Chart  No.  6  gives  more  detailed  information  regarding  the  depth  of 
this  channel,  and  compares  the  present  depth  with  that  in  1875,  before  uie  jetties  wen 
bnilt. 

Beyond  the  ends  of  the  jetties,  and  on  a  direct  course  from  there  into  deep  water  in 
the  Gulf,  there  is  a  central  deptii  of  30  feet,  the  26-foot  channel  being  210  feet  wide 
and  the  30-foot  channel  60  feet  wide.  The  channel  turning  to  the  eastward  at  a  point 
600  feet  beyond  the  end  of  the  east  jetty,  though  less  practicable,  has  a  greater  depUi 
and  width.  In  this  channel  the  central  depth  is  30.2  feet,  and  the  26  and  30  feet 
channels  are.  respectively,  8M50  and  170  feet  wide. 

The  straignt  or  direct  channel  beyond  the  ends  of  the  jetties  has  maintained  since 
October,  18d6,  previous  to  which  date,  and  from  June,  1&4,  it  bad  shoaled  so  that  it 
contained  less  than  the  required  deptn  and  width. 

The  following  table  gives  the  minimum  depths  through  the  jetties  at  various  dates 
since  the  commencement  of  the  works  of  improvement,  and  serves  to  show  the  pro- 
gressive channel  improvement  from  that  time  to  the  present. 


Table  giving  ike  depike  of  water  through  thejetHm  tU  varioue  datee. 


Date. 


Jane 


187& 


1976w 


August 


DietMioei  firom  Seat  Point,  in 
feet 


§   s 


8: 


22.5  18.7 


23.3 
23.5 


Norember '22.0 


1877. 

liMXCh 

July 

Oet  25  to  Deo.  14 

187a 

Kerch 

December 


J24.I 
24.9 
2&3 


Merch. 

June 

Jaly8. 


187ft. 


1880. 

June 

Jnly 

Angost 

September. 

October 

Norember.. 


20.3 
19.6 
20.8 


'21.1 
24.0 
24.4 


o«>  ,  Sao 


16L7 


22.0 
21.0 
21.1 


23.2 

2e.o 

28.5 


2«.0  25.9  35.5 
28.4  2«.4  35.7 


28.6 
27.5 
30.5 
3L0 


31.0 
30.5 
30.5 
30.7 
31.0 
30.6 
30.9 


188L 

Jannsry '30.5 

FebroMy ;30l4 

Haroh 31.5 

April I3a4 

Mny 30.2 

Jane 130.0 

Jaly 31.0 

Aagoet laai 

October 30.2 


Kovember 


!30.8 
.13a  2 


1881 
Janosry.... 
I^bronry... 

Hansh 

ApriL 


I 

.!3L« 

>1.S 
.l8L7 


27.5 
28.4 
30.7 
3L0 


32.5 
31.0 
30.4 
3L0 
I3L5 
3L0 
30.6 


30.4 

3a2 

31.2 
30.0 
30.5 
30.5 
32.0 
32.0 
30.3 
31.8 
3L8 


3a4 
33.0 

sao 

I32.6 


10.2 


21.0 
23.5 
2L2 


22.0 
23.8 
24.2 


25.4 
27.1 


43.4  27.0 
47.7  ,20.2 
31.0 
i48.3  31.7 


47.8 
44.0 
i46.0 
44.4 
4L0 
40.3 
43.0 


4L9 
4L6 
41.3 
43.0 
42.7 
43.8 
42.5 
37.6 
38.3 
39.2 
39L4 


3L4 
30.8 
30.0 
3a6 
30.3 
30.8 
30.8 


33.8 
32.0 
32.0 
33.0 
32.6 
j32.0 
I33.5 
|32.0 
JL4 

;30.4 

30.8 


Sd 


9i7 


17.1 
2L1 


21,2 
23.5 
23.0 


24.3 
25.3 


27.0 
2^2 
3a7 
31.8 


35.1 
3L5 
32.0 
32.0 
31.0 
3a9 
3L0 


3a7 
31.0 
32.0 
33.0 
30.5 
31.7 
33.0 
31.0 
31.2 
30.0 
30.2 


So 
eo 


9i2 


l&O 

las 

20.3 


30.5 
20.3 
23.7 


'23.0 
[23.0 


27.0 
2&0 
30.5 
30.8 


32.0 
30.5 
3a5 
31.0 

;3a5 

30i5 
^.3 


[30.3 
30.0 
30.5 
30.5 
,31.2 
131.7 
132.0 
•30.2 
|30.3 
|30.1 
30.0 


4L3  31.1  ;30.2  30.2 
39.7  |30.5  30.8  ,30.7 
39.2  130.8  131.6  |32.5 
39.6  130.5  130.3  133.0 


Date. 


1882 

Mey 

Jane 

July 

Aaxoat.  .. 

September. 

October  ... 

Kovember 

Deeember. 


1883. 
Janaary... 
Febnuury  .. 

Mnrch 

April 

f^y 

Jane 

July 

August  — 
September . 
October.... 
November  . 
December.. 


188t 
Jenoary.... 
February  .. 

March 

April 

May 

June 

August 

September  . 
October.... 
November.. 


Distaaoee  fton  Baat  Point  ia 


s 


3a5 

30.8 
30.0 
30l3 

3ai 

30.0 
30.0 
31.0 


31.0 
31.2 
32.3 
33.7 
33.2 
32.5 
33.8 
32.1 
33.4 
32.7 
3L0 
30.5 


3LS 
32.0 
35.7 
35.3 
34.9 
35.0 
31.9 
32.0 
3L1 
32.8 
31  6 


e« 


188& 
January.... 
February . . 

March 

April 

May 

June 

July 

August 

September. . 
October  .... 
November . 
December.. 


33.5 
35.5 
33.7 
32.2 
3L5 
3L0 
32.0 
31.0 


(31.0 
31.2 
33.6 
35lO 
36i3 
34.2 
34.9 
38.2 
34.3 
34.1 
133.8 
32.6 


32.2 
3L5 
39i5 
37.3 
3&8 
i35c8 
35.8 
34.0 
33.4 
132.8 
132.6 


ft 


flO         ^ 


39.4 
39.0 
38.7 
38.1 
38L3 
37.1 
38.1 
37.0 


3L0  i3L3 
3L2  i3L3 
30.6  I3L3 
3L8  ;3L8 
3L9  l30  8 
SLO 
3L5 
3La 


I 


35.2 
36.0 
4&7 
44.0 
46wO 
45.0 
44.0 
48.0 
)46L0 
'4L5 
43.8 
.43.0 


3&7 
4L7 
35.5 
36L0 
36l7 
34.7 
36.3 
36.5 
35.3 
33.8 
32.7 
33.0 


36.4 

36.3 
36.0 
35.5 
[35.0 
133.7 

SI 
6 
|33.3 
(33.7 
,32.8 
!3S.S 


39.2 
4L3 
41.6 
Kl.5 
42.3 
4L1 
41.9 
39.0 
3&« 
37.2 
37.1 


36.0 
,35.7 
36.1 
37.0 
35.6 
35.7 
36.5 
37.6 
35.3 
35.8 
3S.1 


90L2 
90L5 
SLS 
32.2 
33.3 
33.4 
32.0 
33.4 
32.3 
32.0 
34.5 
3L« 


32.7 
'31.6 
iS4.0 
'3L7 


3L 
3L 
3L 


31. 


f  |3«L 


1  |3li 

;| 

30.3  132. 
3L0  31. 
SLS  3L 

33.4  33. 

1313  ISIL 
1X2.0  3iL 


3L 


}3L5 
3Lf 


31.8  m 
3L0  St 
33.8  3& 
7  .35. 


34.3  J3&.1  Isi 
34.0  35.0  13J. 
33L9  3S.0iSt 
3X1   317  (SI 

316  (33.631 
S12  314  piL 
3L1  W.5 


L. 


.5  BL 

.6  31 


30.5  Stl  131 
3L0  bL7  is. 
3S.0  (316  31 
3L5  i315  31. 
|318  1318  31. 
317  316  31 
310  310  31- 
313  30l7  3L 
3L3  30L4  9t 
90L8  30l6  m 
m0ilQL5«L 


■% 
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JMU  gwing  the  depths  of  water  throngh  the  j^Hee  at  various  dates — Contmned. 


Date. 


1886 
Jaaiiftry. . . 
February.. 

ICareh 

April 

M»y 

Jane 

July 

Auinut. ... 
September. 
Ootober ... 


Distances  finom  East  Point,  in 
feet 


o 


33w6 
82.8 
32.8 
3S.4 
35.9 
38.2 
36.7 
35.0 
34.5 
35.0 


cf 


j32.5 
32.8 
35.8 
84.5 
35.6 
35.2 
36.7 
36.3 
3&6 
3&2 


83.0 
34.1 
34.0 
34.5 
34.2 
83.4 
36.2 
35.7 
34.6 
34.4 


s  . 


3a2 

31.3 
35.0 
33.7 
31.0 
33.2 
32.8 
34.8 
33.7 
33.0 


30.2 
30.0 
33.L 
33.7 
36.0 
34.5 
32.7 
33.8 
33.6 
34.1 


tef 


28.5 
30.0 
32.0 
31.0 
34.4 
3&5 
37.0 
34.7 
33.0 
33.0 


Date. 


Distances  from  East  Point,  in 
feet. 


Cl 

2 

o 


1886. 
NoTember. , 
December.. 

1887. 
January.... 
Febraary.. 

March 

April , 

May 

Jane 


84.5 
84.0 


33.6 
36.4 
35.5 
38.8 
39.4 
39.0 


35.6 
85u0 


34.0 
34.4 
35.5 
87.0 
35.3 
35.4 


$' 


34.8 
35.3 


33.3 
35.4 
32.6 
33.7 
37.1 
37.5 


2  . 

(9 


32.9 
33.6 


32.3 
31.3 
35.5 
31.0 
81.2 
32.3 


oS 

00 


33.0 
32.6 


32.7 
34.1 
35.5 
34.8 
34.2 
34.1 


^-?s 


33.5 
33.0 


33.4 
32.4 
83.8 
35.5 
3&1 
35.2 


8URVET  BEYOND  THE  END  OF  THE  JETTIES. 

The  chart  of  this  saryey  is  No.  2.  The  area  sounded  contains  more  than  2  square 
miles,  the  enter  limit  being  the  100-foot  cnrve,  which  is  about  li  miles  from  the  ends 
of  the  Jetties. 

By  reference  to  the  diagrams  on  Chart  No.  8  it  will  be  seen  that  the  20,  30,  and  40 
feet  curves  changed  but  nttle  during  the  year ;  the  two  former  advanced  44  and  24 
feet  resj^ectively,  and  the  latter  receded  24  feet;  a  result  which  indicates  but  little 
change  immediately  in  front  of  the  Jetties  and  out  to  the  40-foot  depth. 

The  outer  curves,  however,  advanced ;  the  100-foot  curve  showing  the  greatest  ad- 
vance, of  350  feet,  and  the  50-foot  curve  the  least,  of  112  feet. 

The  following  diagram  shows  the  movement  of  each  curve,  and  the  amount  of  the 
same  from  1877  to  1^,  all  having  advanced. 

Assuming  that  each  mean  ordinate  in  1877  be  zero,  then  the  length  of  the  ordinate 
in  1887  measures  the  advance  of  each  curve. 

For  ex^ple,  we  see  that  from  1877  to  1887  the  20-foot  curve  advanced  509  feet,  the 
30-foot  curve  551  feet,  etc. 

The  portions  of  the  20,  30,  and  40  foot  curves  move  directly  in  front  of  the  Jetties, 
receded  during  the  year,  while  on  the  eastward  and  westward  they  advanced,  as  did 
each  portion  of  the  outer  curves.  Therefore  we  know  that  the  material  deposited 
during  the  year  has  been  in  a  greater  depth  than  40  feet  immediately  in  front  of  the 
jetties  and  to  the  eastward  ana  westward  of  lines  which  are  the  prolongations  of  the 
jetties. 

I  now  determine  the  vertical  height  of  the  shoaling  over  an  area  containing  1^  square 
miles,  and  the  shoaling  or  scouring  over  each  of  twenty-one  lesser  areas  into  which  it  is 
subdivided,  by  obtaining  the  mean  depth  of  each  subdivision  and  of  the  whole  area, 
and  comparing  them  with  results  similarly  obtained  for  previous  years. 

The  results  of  these  det'Crminations  from  year  to  year  since  1876  are  as  follows : 


Mean  ehange  over  whole  area. 

From — 

To- 

Scour. 

Fill. 

1876 

1877 

0.40 

""2.56' 

*""2.'88 
1.30 

*'*8.*6i' 

"*0.'i2* 
1.38 

1877 

1878 

1.80 

1878 

1879 

1880 

1880 

0.12 

1881 

1881 

1882 

1882 

1883 

0.04 

1883 

1884 

1884 

1885 

1.16 

1885 

1886 

1886 

1887 

1876 

1887 

8.63 
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y  readily  undentaDd  theiiiHtribDtion  of  the  maUirial  depoaited,  aodloeM 
areas  wfaioh  are  UDder^iag  the  greatest  and  least  chanm.     ^ 

The  SgDTM  in  each  ■ubdiviaion  are  thedifCareDoeebetwaan  thaaMui  depths  of 
divisioos  M  obtained  for  the  jears  between  wbich  the  eotnpariaoDa  ueiiude,a] 
press  in  feet  and  tenths  of  a  foot  the  vertical  height  of  tbe  deepeaing  or  aboeli 

Shaded  areas  are  tbeoe  wbich  have  shoaled,  and  blank  anaa  have  deepened. 
No.  1  reanlta  from  oonaparing  the  mean  depth*  for  18SB  with  those  for  1887,  an 
2  conqtarea  tboee  for  1^76  with  those  for  USif, 


A  weetwanl  of  the  more  central  areaa.  That  the  areas  directly  in  front  of  III 
ties  cbaoge  eo  little,  in  compariauQ,  isdueto  the  fact  that  the  atrottKonmntwIw 
Jettiee  prodnte  muntaitis  sufficient  Ibroe  after  the  water  ia  dtsohaiged  into  tbt 
to  prevent  the  depoflii  of  material  immediately  in  Iioat  of  them. 

Dnriog  the  last  high  river  theie  was  uo  lateral  escape  of  water  over  aitker  I 
the  inner  west  jetty  naving  been  completed,  and  it  is  probable  tlutt  the  impron 
in  froat  of  the  jetties  daring  the  year  is  dne  to  that  fact. 


S  feet,  and  the  leaet  width  of  the  a6-foot  ehtfuMl 
net. 

Bseept  far  three  days  during  the  yaar  "  a  channel  having  a  navinble  dqith 
feet"  tbrongh  the  shoal  at  the  head  of  Sooth  Pass  and  "throngh  tbepaetit 
and  "a  channel  tbrongh  the  Jetties  26  feet  in  depth  not  less  than  200  feet  is  i 
at  the  bottom  and  having  tbroagh  it  a  central  depth  of  30  feet  wiUtont  lensi 
width,"  WM  maintained  without  the  aid  of  dredging. 

In  ooDolafion,  acknowledgements  are  doe  ReoonhirO.  W.  Lawes  for  eSeleDt  I 
■nee  during  tbs  year. 

Very  reepeotftilly,  yonr  obedient  awruit, 

C.  DosovAS, 

.iMittaat  £kfiB 
U^.  W.  H.  HSDKB, 

Corp*  «/  Enginetn. 
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APPENDIX  S. 


MENT  OF  THE  VARIOUS  WATER<COUR8ES  IN  THE  STATE  OF^ 
LNA  AND  OF  BATOU  PIE^tE,  MISSISSIPPI.--IMPBOy£M£NT.  OF 
PASS  AND  OF  SABINE  AND  NECHES  BIYEBS,  TEXAS. 


IF  MAJOR  WILLIAM  H*  SBUEB.  COUPS  OFENOINBESS,  OFFICER 
iBGE  FOB  THE  FISCAL  TEAM  ENDINQ  JUNE  30,  1887,  WITS 
DOCUMENTS  BELATINa  TO  TEE  WOBKS. 


IMPROYEmCNTS. 


note  River  and  Bogae  Falia, 
liana. 

ahoa  River,  Lonisiana. 
w  River,  Louisiana, 
^ver,  Louisiana. 
La  Fourcbe,  Louisiana. 
Terrebonne,  Louisiana. 
Black,  Louisiana. 
Teohe,  Louisiana. 
tting^Bayou  Teche  with  Grand 
at  Charenton,  Louisiana. 


10.  Bavou  Courtableau,  Louisiana. 

11.  Calcasieu  River  and  Pass,  Louisiana. 

12.  Bayou  Pierre,  Mississippi. 

13.  Sabine  River,  Louisiana  aud  Texas. 

14.  Neches  River,  Texas. 

15.  Sabine  Pass,  Texas. 

16.  Removal  of  sunken  vessels  or  craft  ob« 

struoting  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEY. 


Bouge,  Louisiana. 
Terrebonne,  Louisiana,  from 
ua  to  Thibodeaux. 
Vermillion,  Louisiana,  to  se- 
navigatiou  from  Abbeville  to 
ailroad  bridge  of  the  Louisiana 
Texas  Railroad. 


20.  Mouth  of  Calcasieu  River  and  of. Cal- 

casieu Passy  Louisiana. 

21.  Mouth  of  Bayou  Plaquemine,  witli,!^ 

view  to  its  coynection  with  the 
Mississippi  River  by  locks;  also 
Bayou  Plaquemine  and  other  con- 
necting streams^  to  form  the  best 
route  to  Qrand  LakCj  Louisiana 


Office  United  States  Engineer, 

Kew  Orleans  La^^  July  19, 1887. 

;al:  I  have  the  honor  to  transmit  herewith  annual  report  for 
harbor  works  under  my  charge  for  the  fiscal  year  ending 
1887. 
ry  respectfully,  your  obedient  servant, 

W.  H.  Hexter, 
Major  of  Ungineen. 
tnsF  OP  Engineers,  XT.  S.  A. 
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Sz. 

mPROVEMENT  OF  TCHEFUNCTE  EIVEE  AND  BOGUE  FALTA,  LOUISIANA. 

The  project  for  the  improvement  of  this  river  was  made  in  1880,  and 
contemplated  the  removal  of  overhanging  trees,  logs,  eta,  in  the  chan- 
nel, and  the  dredging  of  the  bar  at  its  month. 

The  first  appropriation  of  $1,500  was  made  March  3, 1881,  and  a  se^ 
ond  one  of  $1,500  in  Angnst,  1882.  With  these  two  appropriations  tlie 
obstrnctions  below  Ck>vington  were  removed,  and  part  of  the  anei- 
pended  balance  was  nsed  for  the  constmction  of  a  working  plant  for 
improving  the  bar  at  the  month  and  part  for  the  constmction  of  a  break- 
water extending  820  feet  into  the  lake. 

The  original  estimate  for  improving  this  river  was  $5,460,  the  greater 
portion  of  which  was  for  dredging  the  bar  at  the  month.  It  was  Ihonght, 
however^  that  a  dredged  channel  over  this  bar  conld  not  be  maintained 
without  protecting  works,  which  would  cost  considerably  more  than  the 
dredging.  Major  Stiekney,  who  had  this  work  in  charge,  caused  a  re- 
examination to  be  made  in  1884,  and  in  his  report  in  the  Annual  Report 
of  the  Chief  of  Engineers  tor  1884,  volume  2,  page  1269,  he  reports  the 
river  in  good  order,  excepting  the  bar  at  its  mouth,  and  suggests  as  a 
method  for  improving  the  bar  to  build  a  jetty  or  breakwater  2,500  feet 
long  across  the  bar  into  the  comparatively  deep  wati^r  of  the  Lake 
Pontchartrain,  and  then  to  dredge  the  channel  through  the  bar,  in  the 
hope  that  the  jetty  would  prevent,  or,  at  all  events,  greatly  retard,  the 
refilling  of  the  cut  with  sand.  The  estimated  cost  of  this  improve- 
ment is  $20,400,  and  if  authorized  by  Congress  $19,000  of  this  amouot 
should  be  appropriated  for  the  fiscal  year  ending  June  20. 1889,  and 
applied  to  extending  the  breakwater,  dredging  the  bar,  ana  removing 
any  other  obstructions  that  m  ay  have  formed  since  the  river  was  cleared 
out.  Should  the  improvement  be  made  as  contemplated,  the  protectioii 
of  the  mouth  of  the  river  would  also  enable  vessels  navigating  the  lake 
to  use  this  mouth  as  a  harbor  of  refuge  in  case  of  gales. 

The  depth  of  water  on  the  bar  at  its  lowest  stage  (during  a  norther) 
is  about  4^  feet.  .  The  benefit  to  commerce  is  local.  It  is  not  known 
that  there  has  b^n  any  increase  to  commerce  in  consequence  of  im- 
provements thus  far  made.  Should  Congress  desire  to  carry  out  the 
project  for  making  the  mouth  of  the  Tchefuncte  a  harbor  of  refuge,  then 
$19,000  \dll  be  required  to  do  this.  Otherwise  no  money  for  the  fur- 
ther improvement  of  this  stream  during  the  fiscal  year  ending  June  30, 
1889,  is  required. 

Commerce  for  preceding  year  is  reported  as  consisting  of  1,895  bales 
cotton,  188,000  barrels  sand,  3,500,000  brick,  105,000  barrels  charcoal, 
and  11,000,000  feet  lumber. 

The  work  is  located  in  the  collection  district  of  New  Oilesoa.  The  nearest  light- 
hoose  is  at  the  month  of  the  river. 

I  append  First  Lieut.  O.  T.  Crosby's  report,  showing  the  project 
adopted  for  the  expenditure  of  the  last  appropriation  and  the  reasons 
therefor,  together  with  a  copy  of  my  letter  transmitting  the  same. 

Manejf  9tatement. 

Amount  appropriated  by  act  approved  Angnst  5|  1886 fS^SOdOO 

Jnly  1, 1887,  amount  expended  during  fis(^  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 1,778.87 

July  1,  1887,  amount  available 787.13 
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lbtteb  op  majob  w.  h.  heubb,  oobps  of  enoinebbs. 

Opfiob  XTnitbd  States  Engineebs, 

Sew  Orleans^  La.j  October  6, 1886. 

Obnebal  :  In  accordance  with  circular  letter  from  office  of  Chief  of 
Engineers,  United  States  Army,  dated  August  12, 1886,  requiring  me  to 
submit  a  project  for  the  expenditure  of  $2,500,  appropriated  by  act  of 
August  5, 1886,  for  improving  Tchefuncte  Biver  and  Bogue  Falia,  Lou- 
isiana, I  have  the  honor  to  submit  the  following : 

As  the  only  survey  available  of  the  stretch  of  river  between  Old  Land- 
ing and  OovingtOD,  where  the  improvement  was  to  be  made,  was  fifteen 
years  old,  Lieutenant  Orosby,  Ck>rps  of  Engineers,  was  directed  to  make 
a  survey  of  this  stretch.  A  tracing  of  this  and  a  copy  of  his  report  are 
herewith. 

The  report  shows  that  with  the  money  available  either  of  two  pro- 
jects for  improving  navigation  might  be  adopted,  viz,  cutting  through 
a  bend,  that  is,  making  a  cut-off,  or  dredging  on  each  of  several  bars  in 
this  stretch  a  channel  50  feet  wide. 

Of  the  two  projects  referred  to,  that  of  dredging  the  bars  would  prob- 
ably be  of  greater  advantage  to  navigation  than  that  of  making  the 
cut-off,  for  reasons  clearly  expressed  in  Lieutenant  Crosby's  report. 

In  this  connection  attention  is  invited  to  the  report  of  Major  Stickney 
on  the  Bogue  Falia,  printed  in  Annual  Beport  Chief  of  Engineers,  1884, 
Part  2,  page  1283. 

I  would  therefore  recommend  that  a  chanhel  50  feet  wide  be  dredged 
through  each  of  the  bars  between  Old  Landing  and  Covington,  com- 
mencing on  the  first  bar  above  Old  Landing  and  continuing  the  work 
towards  Covington  as  far  as  the  funds  permit ;  that  the  work  be  done 
by  contract,  after  due  advertisement. 

BespectfuUy  submitted. 

W.  H.  Hbueb, 
Major  of  Engineers. 

The  Chief  of  ENaiNEEBS,  IT.  S.  A. 


RBPORT  OF  UBUTBNANT  O.  T.  CROSBY,  CORPS  OF  BNaiNXEBS. 

New  Orleans,  Xa.,  SepUmber  6, 1886. 

Sir  :  I  have  the  honor  to  report  as  follows  npon  a  survey  of  Bogae  Falia  Biver, 
Louisiana,  made  b^  yonr  orders  of  recent  date.  The  survey  covered  a  stretch  a  little 
more  than  3  miles  in  length,  extending  from  a  low  bridge,  at  the  npper  end  of  the 
town  of  Covington,  down  to  Old  Landing,  the  npper  limit  of  navigation  for  the  larger 
steam-boats  now  running  in  the  Tchefnnota  or  Bogue  Falia  trMe.  The  object  of 
the  survey  was  to  obtain  data  for  determining  the  most  beneficial  method  of  expend- 
ing the  recent  appropriation  of  ^,500.  Navigation  up  to  Old  Landing  is  good,  large 
steamboats  reaching  that  point  whenever  business  offers.  Two  clams  of  obstruc- 
tions prevent  such  steamboats  from  going  on  to  Covington,  sharp  bends  and  shoal  bars. 
There  is  no  trade  at  Old  Landing  itself;  aU  passengers  and  freight  landed  there  be- 
ing transported  over  a  2-mile  distant  road  to  Covington.  Corresponding  to  the  two 
difficulties  mentioned  above,  two  plans  of  imi^rovements  have  been  suggested  for  the 
stretch  under  consideration,  namely,  the  making  of  cuts  across  the  sharper  bends,  and 
the  removal  of  bars  by  dredging.  The  bends  do  not  prevent  a  number  of  schooners 
from  reaching  Covington,  nor  do  they  even  seriously  inconvenience  them,  while  the 
bars  often  cause  delav.  Because  the  schooners  are  able  to  reach  Covington  they  now 
carry  almost  all  the  freight,  the  steamboats  doing  a  passenger  and  express  business, 
which  in  the  winter  amounts  to  ver^  little. 

Could  a  steamboat  reach  the  Covington  Landing  it  would  probably  take  much  of 
the  freight,  and  the  people  seem  desirous  of  having  steam  rather  than  sail  service. 
To  cut  across  the  first  bend  above  Old  Landing,  and  this  is  about  the  worst  of  the  four 


thus  efleoted,  would  be  ot  maob  yaioo  ootn  m  to  pasfteDgera  and  traigiit.  THe  oir 
the  Pipp<if  the  principal  schooner  nmniDg  in  the  trade,  urges  that  the  appropri 
be  expended  in  dredging  the  bars,  thus  facilitating  the  passage  of  schooners,  i 
to-day  do  the  bulk  of  the  business,  much  troubled  as  they  are  by  the  bars.  He  t 
that  unless  steamboats  can  go  quite  to  the  wharf  at  CoTington  an  extension  of 
trips  to  Qrant's  would  be  of  little  benefit.  The  proposed  cut  would  have  sidi 
feet  long,  would  go  through  land  about  1SJ>  feet  above  low  water,  and  if  cut  to 
below  that  plane,  and  100  feet  wide,  would  require  the  excavation  of  about '. 
oubio  yards  of  sandy  clay.  It  could  be  done  for  the  amount  available,  or  if  unfoi 
expenses  occurred,  this  amount  would  complete  it  to  less  though  still  navi 
width-  Except  during;  freshets,  oocniring  irregularly  and  lasting  firom  two  1 
days,  the  Bogue  Falia  is  a  tidal  stream  bearing  no  sediment.  The  cut  would  1 
fore  hold,  even  without  damming  the  principal  stream  in  any  way.  Daring  fit 
the  current  is  very  strong,  there  being  a  fall  of  ^  feet  or  more  in  14  miles.  Tfa 
tance  from  end  to  end  of  the  cut,  by  the  bend,  is  about  2,000  feet,  consequently  i 
locality  has  the  average  slope  there  would  be  a  fall  of  9  inches  from  end  to  end  thi 
the  cut  only  150  feet  long.  The  current  produced  by  such  a  fall  would  doubtle 
large  an  excavation  made  throngh  sach  yielding  earth.  I'here  is  a  depth  of  2 
I  for  some  distance  below  the  cut,  so  that  considerable  deposit  might  take  place 

out  injary  to  navigation.    The  stream  being  tidal  to  a  point  above  Covingtc 
^  injurious  diminution  of  depth  need  be  feared  above  the  cut. 

The  property  throngh  which  it  wonld  be  made  can  be  had  for  about  $100  oi 
This  is  the  valnation  put  on  it  by  Bir.  Smith,  resident  of  Covington  and  agent  o 
owner.  He  can  not  make  a  positive  offer,  because  of  a  lease  running  until  Jai 
1, 1887.  The  lessee  is  a  resident  of  this  city,  therefore  was  not  seen  by  me,  bu 
be  interviewed  as  soon  as  fonnd. 

The  only  dredge-boat  that  I  know  to  be  anywhere  near  the  contemplated  w< 
one  owned  by  parties  who  are  employed  from  time  to  time  in  cleaning  out  th 
State  canals,  extending  from  the  citv  to  Lake  Pontchartarain. 

In  case  dredging  should  be  found      ry  costly  the  work  oould  be  done  dry,  wii 
exception  of  natural  dams  left  at  either  end,  to  be  afterward  cut  down  gradua 
the  water.    The  bars  are  composed  of  movable  sand,  easily  dredged,  or  when  tl 
I  a  current  runo  in^  down-stream,  easily  washed  out  between  constmctions  dimini 

channel  width.  To  appl^  the  second  method  to  all  the  shoals  wonld  be  a  mal 
considerable  expense,  quite  beyond  the  present  appropriation.  And,  moreove 
effect  would  be  of  but  uttle  longer  life  than  that  produced  by  dredging.  The 
rial  moved  wonld  be  redeposited  in  a  deeper  place,  and  this,  together  with  th* 
eral  increase  of  deposit  going  on,  would  soon  produce  another  bar.  That  thei 
general  shoaling  may  be  seen  by  a  comparison  of  the  chart  submitted  with  thii 
one  made  in  1871  under  direction  of  Mi^or  HowelL  The  surroundings  show  no  in< 
of  depth,  while  in  many  cases  decrease  is  observable,  ranging  from  1  foot  to  1( 

The  fant  that  the  digging  of  sand,  an  industry  considerably  developed  dnrin 
past  fifteen  years,  has  loosened  the  banks  along  a  oonsiden^ie  portion  of  the  si 
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e  another  appiopriation  be  made  for  this  Btream,  and  that  before  the  deepening 
alting  from  any  work  soon  to  be  done  had  disappeared,  the  making  of  the  cat 
old  doubtless  be  a  proper  application  of  it.  Even  now  there  is  no  great  difference 
7alae  between  the  two  projects.  I  recommend  dredging  of  the  bars  as  being  not 
vtly  but  somewhat  more  beneficial  than  the  cutting.  As  the  work  will  be  easy, 
an  probably  be  done  for  2b  cents  per  cubic  yard,  distant  as  the  locality  is  from 
r  accumulation  of  dredging  plant.  Should  this  figure  be  obtained  the  money  avail- 
e  would  carry  5  feet  up  to  or  very  nearly  up  to  Govinffton  Landing.  The  mate- 
l  remoTed  may  be  found  to  have  a  marketable  value.  I  was  informed  that  six  or 
ht  trees  on  the  shoal  bottom  give  some  trouble  to  passing  schooners.  These  could 
removed  at  trifline  expense.  The  cost  of  the  survey  was  $21.  Angles  were  read 
a  Qurley  transit,  distances  by  stadium  rod. 
Very  respectfully,  your  obedient  servant, 

O.  T.  Cborbt, 
Fini  Lieut,  of  Engineeri. 
m*  W.  H.  Heukr, 

Corp$  of  Enjfinsen. 


S  a. 

niPROVElCENT  OF  TANOIPAHOA  RIVER,  LOUISIANA* 

in  appropriation  was  made  in  1872  and  was  expended  in  clearing  the 
er  of  snags,  rafts,  and  leaning  trees  over  a  distance  of  16  miles  from 
month.  Examination  and  sorvey  were  authorized  June  18, 1878.  The 
*vey  was  begun  in  1879.  The  assistant  engineer  who  made  the  sur- 
f  found  many  obstructions,  such  as  snags,  overhanging  trees,  etc., 
]  estimated  the  cost  of  their  removal  up  to  Conner's  Bridge,  1^  miles 
m  Amite  City  and  53  miles  above  the  mouth,  at  $10,000. 
This  improvement  would  give  a  clear  channel  42  inches  deep  to  a 
int  32  miles  above  the  mouth  and  for  a  further  distance  of  21  miles  a 
ar  channel  of  24  inches.    An  appropriation  of  $5,000  was  made  June 

1880.  On  September  22, 1880,  agreement  was  made  with  Carl  P. 
gmet  for  clearing  34  miles,  for  the  sum  of  $4,750.  On  March  3, 1881, 
appropriation  of  $2,000  was  made  for  continuing  the  improvement, 
e  approved  project  for  expending  this  sum  provided  for  continuing 
)  work  above  the  point  to  be  reached  by  first  contract.  One  bid  was 
eived  on  this,  and  being  considered  excessive  was  rejected.  The  first 
itract  was  reported  completed  in  November,  1881,  and  the  work  was 
^pted.    On  January  3, 1883,  a  contract  was  made  with  0.  E.  Gate 

clearing  out  7^  miles,  at  $235  per  mile;  the  work  was  accepted  late 
June,  1884,  having  been  reported  twice  as  finished  and  twice  re- 
ted. 

!>n  August  14, 1884,  the  Government  plant  that  had  been  laid  up  at 
ringfield  with  a  hired  crew,  proceeded  in  charge  of  a  superintendent 
the  Tangipahoa  Biver,  under  instructions  to  commence  work  where 
te's  contract  ended  and  extend  the  improvement,  if  practicable  with 
)  ftinds  on  hand,  to  Amite  Gity.  The  stage  of  water  was  very  low, 
1  after  forcing  a  passage  through  numerous  obstacles,  such  as  stumps, 
iken  logs,  overhanging  trees,  land-slides,  shoals,  and  two  wooden 
dges,  to  within  about  4  miles  of  the  point  at  which  it  was  intended  to 
pn  work,  it  Was  found  impracticable  to  proceed  any  further,  and  un- 
*  a  modification  of  instructions  the  plant  was  dropped  down  to  La- 
r's  Bridge,  and  the  work  of  clearing  out  the  stream  from  there  down 
the  mouth  commenced  September  15  and  was  completed  October  11, 
(4.  About  12  miles  of  the  53^  miles  included  in  the  project  for  the 
provement  of  Tangipahoa  Biver  have  not  been  touched.  Msgor  Stick- 
r's  last  report  recommends  an  appropriation  of  $1,700  to  be  made 
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for  completion,  to  be  applied,  however,  in  recleaning  the  lower  river, 
which  is  again  obstracted.  He  also  suggests  that  it  might  be  well  to 
consider  now  some  plan  for  removing  the  bar  at  the  month,  which 
permits  only  light-draught  vessels  to  enter.  The  work  for  the  lower 
river  has  been  completed,  an  appropriation  of  $2,000  having  been  made 
Jnly  5, 1884.  It  is  believed  that  it  will  be  useless  to  carry  the  improve- 
ment any  further  up-stream,  and  if  $1,700  be  appropriated  by  Congress 
in  accordance  with  the  original  estimate,  it  will  be  applied  to  reclean- 
ing out  that  portion  of  the  river  which  has  already  been  improved. 

The  work  is  not  a  permanent  one,  as  obstructions  are  reforming,  and 
is  purely  of  local  importance.  It  is  not  known  that  any  benefits  have 
resulted  to  commerce  since  the  improvements  have  been  made. 

No  work  has  been  done  during  the  past  fiscal  year,  no  appropriation 
having  been  made  since  that  of  July  5, 1884.  The  commerce  at  pres- 
ent for  the  past  year  was  725  cords  of  wood,  120  bales  moss,  200  sacks 
wool,  1,500  bales  cotton,  1,500^000  staves. 

Money  statement 

'  Amount  (estimated)  required  for  completion  of  existing  project $1, 700. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30,ld89  1, 700. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 

,    harbor  acts  of  1866  and  1867. 


S3. 

IMPROVEBiENT  OP  TICKFAW  RIVER,  LOUISIAKA. 

This  work  was  commenced  in  1879  by  an  examination  anthorized  by 
Congress.  The  estimated  cost  of  the  improvement  was  $10,230,  and  the 
project  was  to  clean  ont  this  stream  as  well  as  its  navigable  branches, 
the  Notalbauy,  Blood,  and  Ponchatoala,  by  removing  snch  obstacles  to 
navigation  as  suags,  logs,  stnmps,  and  overhanging  trees. 

In  1881  Congress  appropriate  $2,000  to  commence  the  work.  Work 
was  done  by  contract  in  1882,  and  16  miles  of  Tickfaw  Biver  was  cleaned 
ont.  In  1882  $2,000  more  was  appropriated  \  this  was  expended  partly 
in  bnildiDg  plant,  and  the  work  of  cleaning  the  stream  was  done  with 
this  plant  and  hired  labor ;  the  resnlt  was  a  good  navigable  channel  9 
miles  above  the  previous  head  of  navigation  on  the  Tickfaw.  In  1886 
Congress  appropriated  $2,000  more,  the  funds  to  be  available  for  clean- 
ing out  the  navigable  branches  of  the  Tickfaw.  In  the  latter  part  of 
1886  and  early  part  of  1887  work  was  resumed  with  Grovemment  plant 
and  hired  labor ;  the  result  is  the  cleaning  out  of  the  branches  and  com- 
pletion of  the  work  in  accordance  with  the  original  project  at  a  cost  less 
than  the  original  estimate.  Each  of  the  streams,  the  Tickfaw,  Notal- 
bany.  Blood,  and  Ponchatoula,  were  cleared  of  obstructions  np  to  the 
head  of  navigation. 

The  improvement  will  not  be  i^ermanent,  as  obstructions  will  again 
form  in  consequence  of  freshets  and  the  careless  felling  of  timber.  As 
the  project  is  now  completed,  further  appropriations  are  not  required 
unless  Congress  desires  to  have  annual  work  done  on  either  or  all  of 
these  streams,  in  which  event  it  is  estimated  that  $1,000  per  year  will 
probably  keep  them  all  thoroughly  cleaned  out  At  present  this  is  not 
necessary,  as  all  these  rivers  are  now  in  good  navigable  condition.  For 
more  detailed  information  reference  is  made  to  Lieutenant  Crosby's  re- 
port. 
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The  oommeroe  on  this  stream  for  last  year  was  estimated  at  a  value 
of  $140,000,  carried  by  three  schooners. 

Money  statement 

July  1, 1886,  amonat  available |3.72 

Amoant  appropriated  by  act  approved  Angast  5,  1886 2, 000. 00 

2, 003. 72 
July  1, 1887,  amoant  expended  daring  flBoal  year,  exclasive  of  liabilities 
oatetanding  Jaly  1, 1886 1.713.68 

Jnly  1, 1887,  amoant  available 290.04 


BEPORT  OF  UEVTMSAXT  O.  T.   CR08BT,  CORPS  OF  XNOIinEBRS. 

New  Orlbans,  La.,  March  10, 1887. 

Sir:  I  have  the  honor  to  report  as  follows  oonoeming  the  work  reoently  done  on 
the  navigable  branches  of  the  Tiokfaw  River,  Loaisiana : 

This  work  originated  in  an  examination  aathorized  by  act  of  Congress  appioved 
March  3,  1879.  The  report  of  this  examination  (Appendix  M,  Report  of  Chierof  En- 
gineers, 1880)  presentea  an  estimate  of  $10,230  for  removal  of  obstrnctions  in  the 
Tickfaw  and  its  branches,  the  Natalbany,  Ponchatonla,  and  Blood  rivers. 

An 
exeontion 

Angast  2, 1882,  was  expended  in  the  oonstractiion  of  plant  an^  the 'doing  of  work  by 
hired  labor,  resulting  in  clearing  the  Tickfaw  to  a  point  9  miles  above  the  previoas 
head  of  navigation. 

Yonr  Annual  Report  of  last  year  (1886)  states:  *'The  benefit  to  commerce  resulting 
fh>m  the  improvement  of  this  stream  (Tickfaw)  is  purely  local.  It  would  result  in 
very  little  advantage  to  improve  navigation  any  higher  up.  *  *  *  It  is  therefore 
recommended  that  no  further  appropriation  be  made  for  the  Tickfaw  unless  the 
money  so  appropriated  can  be  applied  to  the  branches  referred  to.'' 

The  next  appropriation,  |2,000,  made  August  5. 1886,  was  directed  to  be  expended  on 
the  navigable  tributaries.  The  plant  previouslv  used,  and  which  had  been  paid  for 
in  part  from  appropriations  for  the  Amite  and  Tchefuncte  as  well  as  the  Tickfaw,  was 
still  serviceable ;  work  on  the  Natalbany  was  begun,  using  this  plant  and  hired  labor, 
in  September,  1886.  All  work  needed  on  the  Natalbany,  and  a  part  of  the  Poncha- 
tonla work,  was  done  by  November  1,  at  which  date  you  directed  the  plant  to  pro- 
ceed to  the  Amite  River,  as  the  danger  of  freshets  there  was  more  imminent  than  in 
the  Ponchatonla.    The  Amite  work  having  been  completed  the  party  returned,  be- 

S'nnine  work  on  the  Blood  River  February  9,  1887 ;  all  necessary  work  having  been 
lished  here,  work  was  resumed  on  the  Ponchatonla  on  March  5, 1887,  contmning 
until  to-day,  when  the  work  stops  on  account  of  exhaustion  of  fands. 

On  October  14  I  inspected  the  Natalbany ;  yesterday,  the  Ponchatonla  and  Blood. 
The  Natalbany  is  in  excellent  condition  up  to  Springfield,  a  small  village  at  the  head 
of  navigation.  The  Ponchatonla  is  in  similar  condition  up  to  the  landings  nearest 
the  town  of  Ponchatonla,  a  small  village  on  the  Illinois  Central  Railroad,  3  miles  from 
the  landings.  Here  the  stream  is  quite  narrow  and  tortuous.  Nothing  is  to  be  gained 
by  going  further  up,  even  if  that  were  possible  with  ordinary  exx^ense,  while,  in  fact, 
oi^  a  very  large  outlay  could  clear  the  stream. 

The  distance  from  the  mouth  of  the  Ponchatoula  to  the  upper  landing  is  about  4.5 
miles.  Work  on  the  Blood  extended  to  about  the  same  distance  above  its  mouth,  and 
has  resulted  in  giving  a  clear  river  to  that  point,  beyond  which,  like  the  Poncha- 
tonla, it  ooidd  be  made  navigable  only  by  an  outlay  entirely  out  of  proportion  to  the 
interests  involved.  Indeed,  it  may  be  questioned  whether  the  small  sum  already 
spent  is  not  laraer  than  the  interests  demanded.  There  are  only  three  or  four  fami- 
lies living  on  this  stream,  which  is  bordered  b^  dense  swamps.  They  are  but  3  miles 
from  Springfield,  on  the  Natalbany.  Five  or  six  times  a  year  a  small  tug- boat  ascends 
the  Blood,  takiuf  out  some  saw-logs.  This  is  the  extent  of  its  commerce.  In  making 
an  examination,  I  reached  the  stream  at  three  points  by  a  combination  of  walking 
and  buegy-ridin^;  was  unable  to  obtain  even  a  pirogue,  although  I  found  one  of  the 
few  habitations  m  the  swamp. 

The  work  on  the  three  streams  has  been  of  the  same  character,  pulling  out  sna^ 
and  logs  and  cutting  down  overhanging  trees.  It  has  been  well  done  and  economi- 
cally £>ne.    Some  guaranty  of  thoroughness  was  had  in  the  fact  that  Mr.  8iinmS| 
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overaeer  of  the  party,  is  owner  of  two  of  the  fonr  sehooners  that  ply  on  these  i 
In  my  opinion  there  is  no  farther  need  of  improvini^  these  stresms.  Their  nsrip. 
hility  is  quite  sufficient  for  two  or  three  times  the  shippinii:  found  on  them,  and  tbm 
is  little  promise  that  any  such  increase  will  take  place  within  the  next  ten  or  fift«a 
years.  As  it  has  heen  heretofore  reported  of  the  Tickfaw  proper  (special  report,  Jsh 
lli  1865^  that  ''this  river  has  heen  improved  to  completion  as  far  as  commeicial  ui 
navigation  interests  required,"  the  whole  project  seems  now  to  he  finished,  althoqfk 
only  #6,000  of  the  estimated  $10,230  has  heen  appropriated.  As  these  streams  in 
thickly  hordered  by  forests,  it  is  not  improbable  that  other  obstructions  will  appeii; 
but  their  navigability  will  be  all  that  is  required  for  several  years.  Caielessnearf 
timber-men,  who  fell  trees  into  the  stream,  is  chargeable  with  much  of  the  dHfiiwi- 
tion.    The  proper  local  authorities  have  been  addressed  on  this  subject. 

In  October  I  reported  commercial  statistics,  gathered  firom  reliable  aooreea,  at  M- 
lows: 

Annual  export  from  Natalbany  (three  reffolar  schooners) $140,M 

Annual  export  from  Ponchatoula  (one  schooner  nearly  every  week) ........      3S,  M 

Saw-logs  nom  Blood,  Natalbany,  and  Ponchatoula 1S,M 

Total 190,« 

These,  I  think,  are  oatside  figures.    Imports  will  be  of  about  same  value.    It  ki 
been  previously  reported  that  about  two  schooner  trips  per  week  are  made  on  th 
Tlokfsw  proper.    No  figoies  were  ^iven  for  valuation. 
Very  reepeetliilly,  your  obedient  servant, 

O.  T.  CBOfiBT, 

M^.  W.  H.  Hkuxb, 

CSsriM  of  J^Nfiadflrt,  U.  8.  A. 


S4. 

IMPROVEMENT  OF  AMITE  RIVER,  LOUISIANA. 

The  original  project  for  improving  this  river  was  adopted  in  18SI; 
the  object  was  to  obtain  at  low  water  a  channel  5  feet  in  depth  as  fti 
np  stream  as  appropriations  would  permit,  the  main  portion  of  thi 
work  to  be  done  being  above  the  month  of  the  Bayon  Manchao. 

In  1880  Ck>ngre8S  appropriated  $8,000  for  this  work :  contract  wu 
made  for  $7,650  for  improving  40  miles  of  the  river.  In  1881  $5,M 
more  was  appropriated.  It  was  proposed  to  nse  this  appropriation  f« 
extending  the  work  beyond  the  point  where  the  first  contract  shodi 
terminate.  The  accepted  bidder  for  the  second  contract  failed  to  to 
nlsh  bonds,  and  the  contract  was  not  completed.  The  work  ander  th( 
first  contract  was  accepted  in  1883 ;  the  work  was  poorly  done,  td 
only  resulted  in  cleaning  out  1 7  miles  of  the  river.  In  1883  the  projed 
was  modified  and  approved,  so  as  to  clean  out  obstructions  below  thi 
Bayou  Manchac  with  (Jovemment  plant  and  hired  labor.  This  part  if 
the  work  was  well  and  economicaUy  done,  and  resulted  in  cleaning  ort 
about  8  miles  of  river.  The  officer  in  charge  of  the  improvement  ii 
1884  estimated  that 'to  work  over  the  17  miles  of  river  first  done  If 
contract  and  complete  that  required  farther  down  the  river  would  otf 
$8,205. 

In  1886Gongre8S  appropriated  $2,000.  In  November,  1886,  work  wtf 
resumed  by  means  of  (Government  plant  and  hired  labor  and  contumei 
until  January  31, 1887,  during  which  time  2,754  stumps,  logs,  mugk 
and  overhanging  trees  were  removed  from  the  bed  and  banks  of  \k 
stream.  Most  of  this  work  was  done  between  the  mouth  of  the  b1^ 
Manchac  and  Port  Vincent,  about  5  miles  below,  where  the  river  had  b^ 
come  almost  unnavigable  from  the  accumulation  of  snags  and  other  i^ 
structions  since  work  was  suspended  in  1883.    AU  serious  obstraetiatf 
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to  navigation  below  Port  Vincent  were  also  removed.  The  Amite  Eiver 
is  now  in  good  navigable  state.  Examinations  showed  that  it  was  use- 
less to  spend  any  more  money  on  the  Amite  above  the  month  of  the 
Bayou  Manchac  for  the  reason  that  there  is  neither  commerce  nor  nav- 
igation above  this  pointy  and  although  steamboats  have  been  30  miles 
further  up  the  river,  there  is  no  commerce  to  pay  them  for  going  up; 
besides,  at  low-water  stages  the  depths  are  insufficient  and  at  high 
water  the  current  is  too  swift  to  be  steamed  with  economy. 

The  small  balance  remaining  of  this  last  appropriation  could  only  be 
expended  on  the  Amite,  not  on  its  navigable  branch,  the  Bayou  Man- 
chac ;  hence  when  that  portion  of  the  Amite  which  was  navigable  below 
the  Manchac  had  been  cleaned  out,  it  would  have  been  a  waste  of  pub- 
lic funds  to  have  spent  the  balance  on  the  upper  portion  of  the  river. 
Work  was  therefore  discontinued,  owing  to  its  completion  in  accordance 
with  the  modified  project  in  January,  1887.  The  improvement  will  not 
be  permanent;  banks  will  cave,  carrying  in  trees,  snags  will  re-form, 
and  to  keep  the  river  in  good  navigable  condition  will  require  annual 
work  at  an  estimated  annual  expense  of  about  $2,000. 

The  amount  yet  available  ($333.33)  may  be  applied  in  the  future  to 
removing  obstacles,  such  as  snags,  that  are  certain  to  accumulate,  but 
it  is  recommended  that  any  future  appropriation,  if  made  for  this  stream, 
be  so  worded  as  to  make  the  funds  available  for  also  clearing  out  the 
Bayou  Manchac,  the  main  branch  of  the  Amite.  Steamboats  run  up  this 
bayou  for  about  8  or  9  miles  to  Hope  Yilla,  which  is  the  head  of  naviga- 
tion. It  is  estimated  that  to  remove  obstacles  to  navigation  in  the  Bayou 
Manchac,  such  as  snags,  stumps,  and  overhanging  trees,  will  cost  about 
$2,500.  The  products  carried  on  this  bayou  are  cotton,  cotton-seed,  wood, 
staves,  shingles,  lumber,  hides,  eggs,  chickens,  sugar,  and  molasses,  an- 
nually valued  at  $130,000. 

Total  appropriated  thus  far,  $15,000. 

Money  statement 

July  1, 1886,  amoaut  available $1.99 

Amoant  appropriated  by  act  approved  Augost  5,  1886 2, 000. 00 

2,001.99 
July  1,  1887,  amoant  expended  during  fiscal  year,  ezclasive  of  liabilities 
outetanding  July  1,  1886 1,668.66 

July  1,  1887,  amount  available 3:J3.33 

(Amoant  (estimated)  required  for  completion  of  existing  project 6, 205. 00 
Amount  thatcanbenrontablyexpeudedinfiscalyearendiugJane30, 18-^9      6,205. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


ss. 

IMPROVEMENT  OF  BAYOU  LA  FOURCHE,  LOUISIANA. 

The  original  project  for  this  work  was  adopted  in  1879,  fronrsurveys 
authorized  by  act  of  Congress  March  3,  1873  (see  report  of  Chief  of 
Engineers  for  1874,  Appendix  S  5),  the  object  being  to  improve  low- 
water  navigation  of  the  bayou  by  removal  of  obstructions,  such  as  snags, 
wrecks,  raft  heaps,  cutting  of  trees,  etc.,  which  obstructed  navigation. 

On  account  of  high  water,  operations  were  suspended  December  31, 
1881,  and  resumed  September  21, 1882.    From  this  time  till  Januaxy 
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31, 1883,  the  work  was  carried  on  steadily  to  a  point  30  miles  below 
Lockport,  when,  the  funds  being  nearly  exhausted  and  the  water  gettiof 
too  high,  the  plant  was  taken  to  Lockport  and  laid  up. 

In  the  river  and  harbor  act  of  August  22, 1882,  provision  was  made 
for  a  survey  of  this  bayou.  A  preliminary  report  on  this  was  fomrarcM 
on  August  20,  1882,  and  in  Department  letter  of  April  24, 1883,  it  im 
direct^  that  the  survey  should  be  made. 

No  work  was  done  during  the  year  ending  June  30, 1884,  the  balaDee 
of  available  funds  being  too  small  to  permit  anything  more  than  tk 
payment  of  a  watchman  for  the  care  of  the  boats. 

On  August  25, 1884,  an  amended  project  was  submitted  by  Gaptiii 
Turtle  for  continuing  work  downward  from  where  it  had  been  saspeodrf 
the  previous  year,  and  authority  was  received  finom  the  Chief  of  £u^ 
neers,  under  date  of  September  1, 1884,  to  carry  on  the  work  as  reoos- 
mended. 

The  work  of  overhauling  the  plant  at  Lockport  was  immediatelj 
commenced,  and  work  was  resumed  September  22, 1884,  and  oontiDowi 
until  January  15, 1885,  when  it  was  again  stopped  on  account  of  higk 
water,  and  the  plant  ordered  back  to  Lockport  and  the  crew  discharged, 
except  the  sub-overseer  and  cook,  who  were  retained  for  further  service 
on  Bayou  Teche.  The  plant  was  at  the  same  time  placed  under  the 
direction  and  orders  of  First  Lieut.  O.  T.  Crosby,  Corps  of  Engineen. 
By  authority  of  the  Chief  of  Engineers  it  was  removed  to  Bayou  Teche, 
serving  en  route  as  a  quarter  boat  for  a  survey  party  on  Bayoa  U 
Bompe.  It  has  remained  on  the  Teche  since  March,  1885,  engaged 
most  of  the  time  in  snagging  and  wrecking  operations. 

After  completion  of  the  survey  of  1883  a  study  of  the  level  notei 
showed  them  to  be  worthless.  Without  an  accurate  profile  no  plan  ooaU 
be  made;  hence,  in  April,  1886,  the  level  lines  were  rerun  under  the 
direction  of  Lieutenant  Crosby. 

The  commerce  of  Bayou  La  Fourche  has  been  greatly  benefited,  the 
number  of  vessels  having  steadily  increased  as  the  obstructions  wen 
removed. 

Before  any  work  of  improvement  the  bayou  was  soT)bstructed  with 
snags,  logs,  and  wrecks  fh>m  its  head  at  Donaldson villo  to  a  point  aboit 
22  miles  below  Lockport,  that  during  the  low-water  season  flat-bodti 
and  luggers  drawing  about  2  feet  were  the  only  kind  of  vessels  able  t« 
navigate.  In  some  places,  especially  between  Baceland  and  Lockport^ 
a  distance  of  7^  miles,  even  this  was  difficult,  the  luggers  having  t» 
lower  sail  and  cordelle.  But  since  the  removal  of  obstructions,  fia^ 
boats  and  sailing-vessels  of  even  greater  draught  have  passed  up  ^ 
down  without  difficulty. 

During  eight  months  of  the  year,  when  the  water  is  high,  the  bi^ 
is  navigable  for  large-size  steam-boats. 

During  the  past  fiscal  year  the  water  was  exceptionally  low ;  steaa- 
boats  could  not  get  over  the  bar  at  the  head  of  the  La  Fourche,  and  nav- 
igation by  means  of  flat-boats  was  extremely  difficult  and  irregular. 

Should  the  project  for  slackwater  navigation  and  dredging,  plans  ^ 
which  were  submitted  in  the  last  annual  rei>ort<,  be  adopted,  it  is  tlie^ 
recommended  that  the  entire  estimated  cost,  viz,  $450,000,  be  appro- 
priated in  one  lump. 

The  cost  of  maintenance  of  slackwater  navigation  is  estimated  tf 
$30,000  annually.  The  saving  of  freight  paid  in  consequence  of  sUek- 
water  navigation  if  made  is  estimated  at  810,000  annually. 

The  annual  value  of  commerce  of  the  La  Fourche  is  about  $3,000,OW. 
The  estimated  amount  of  commerce  is  22,150  hogsheads  sugw,  27,  iM 
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barrels  aagar,  45,274  barrels  molasses,  907  barrels  rice,  06,117  sacks  rice, 
9,341  barrels  and  sacks  potatoes  and  onions. 

Money  statement 

Jaly  1,  1886,  amnunt  available $254.61 

July  1,  1887,  amount  expended  during  fiscal  year,  exoluaive  of  liabilities 
outstanding  July  1, 1886 175.00 

July  1, 1887,  amount  available , 79. 61 


S6. 

mPROVEMENT  OF  BAYOU  TERRE  BONNE,  LOUISIANA. 

In  1879  Congress  ordered  an  examination  of  this  stream.  The  esti- 
mated cost  of  improvement  in  1880  was  $18,800.  This  was  for  dredg- 
ing and  removing  logs,  snags,  and  other  obstrnctions.  As  the  exami- 
nation on  which  this  estimate  was  based  was  made  in  high  water,  it 
was  incorrect,  and  the  same  officer  making  the  first  estimate  increased 
it  by  $20,000,  making  the  total  estimate  $38,800. 

Appropriations  made  are  as  follows: 

June  14. 1880 $10,000 

March  3.  1881 8,800 

Augusts,  1882 ^ 7,000 

Augusts,  1886 10,000 

Total 35,800 

Dredging  was  commenced  in  1880 :  was  continued  in  1881  at  a  point 
abont  23^  miles  below  Houma,  La.  This  was  contract  work,  and  abont 
7}  miles  of  channel  was  improved.  In  1882  work  was  resumed  with 
Government  plant  and  hired  labor,  and  completed  to  within  about  10^ 
miles  of  Houma.  In  1886  work  was  again  resumed  by  Government 
plant  and  hired  labor,  and  about  164,165  cubic  yards  were  dredged  out 
and  4.1  miles  advanced. 

The  Government  dredge  is  doing  excellent  work  at  a  cost  of  about  4 
cents  per  cubic  yard  for  dredging. ,  The  bayou  between  its  low- water 
banks  is  of  less  width  than  the  dredge-boat ;  consequently,  to  do  any 
work,  she  has  to  first  cut  a  channel  of  her  own  width  and  then  has  to 
cut  turn-outs  or  passing  places  every  few  hundred  yards  to  enable  float- 
ing, sailing,  or  steaming  craft  to  pass.  When  thii^  improvement  was 
commenced,  the  Bayou  Terre  Bonne  was  in  places  little  more  than  a  drain- 
age ditch .  When  the  dredge  began  work  the  bayou  was  but  11  feet  wide. 
Nearly  every  plantation  on  the  bayou  has  a  drainage  ditch  emptying 
into  the  bayou,  and  below  the  mouth  of  each  ditch  a  bar  is  formed 
so  that  work  done  by  the  dredge  one  year  is  frequently  obliterated  dur- 
ing the  next.  The  improvement  enables  planters  on  the  bayou  to  float 
their  produce  to  Houma.  the  nearest  railroad  station,  instead  of  hauling 
it  there  over  wagon-roaas,  and  it  drains  the  neighboring  country.  The 
improvement,  if  completed,  will  never  be  permanent  unless  the  drainage 
ditches  emptying  into  the  bayou  are  closed  and  the  drainoge  turned 
towards  the  swamps. 

The  products  raised  on  the  Terre  Bonne  consist  of  sugar  and  molasses, 
estimated  during  the  past  year  at  a  value  of  $967,Sk>.  To  get  this 
product  to  market  over  72  miles  of  railroad,  the  cost  is  asserted  to  be 
$91,876,  or  nearly  10  per  cent,  of  the  value  of  the  crop.    To  complete 
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this  impTovement  to  Hoama,  La^  will  cost  $3,000  in  addition  to  what  is 
now  available,  and  to  maintain  this  channel  will  require  annual  dredging 
estimated  to  cost  tl^OOO. 

Monen  fiatemeKL 

AmoQnt  appropriated  by  act  approved  Angnst  $,  1886 $10,000.00 

July  1, 1887y  amount  expended  dnring  fiscal  year,  exclosiye  of  liabilitieB 
OQtstanding  July  1, 1886 6,108.87 

Joly  1, 1887,  amount  available 3,80L13 

{Amount  restimated)  reauired  for  completion  of  existins  project 3, 000. 00 

Amonnttnatcanbeprontablyexpendedinfi8calyearen£ne  June30, 1889  3,000.00 
Submitted  in  compliance  with  requiiements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


S7. 

IMPBOVEllENT  OF  BATOU  BLACK,  LOUISIANA. 

• 

Examination  of  this  bayou  was  ordered  by  act  of  Congress  of  Jane 
14, 1880. 

Preliminary  examination  was  made  in  January,  1881,  and  a  partial 
report  made  Februaiy  2, 1881,  full  report  being  prevented  by  the  M- 
ore  of  the  employ^  who  made  the  examination  to  submit  report,  though 
frequently  directed  to  do  so.  On  Miwch  3, 1881,  $10,000  was  apprc^ri- 
ated  for  this  work. 

With  the  annual  report  of  1881  was  published  a  full  report  of  a  pre- 
liminary examination  made  by  an  assistant  engineer,  in  whidh  the  cod- 
dition  of  the  bayou,  as  indicated  below,  was  clearly  represented.  Ap- 
propriations made  in  1882  and  1884  amount  to  $26,000. 

In  an  inspection  of  this  teyou  made  in  April,  1885, 1  made  notes  sod 
observations,  and  on  them  base  the  following  report  and  deductions: 

From  the  village  of  Tigerville  to  the  spot  where  the  dredge  is  at  work, 
about  10  miles  above,  the  Bayou  Black  has  now  a  depth  of  5  to  6  ftet 
of  tide-water.  The  width  of  this  water-way  varies  from  45  to  100  feet 
The  greater  portion  of  this  10  miles  has  been  worked  over  by  the  dredine, 
Mid  the  last  4  miles  is  practically  a  canal  in  the  bed  of  the  bayoa,  whidi 
has  been  dug  by  the  dredge.  As  fast  as  the  digging  progresses,  the 
ditch  or  canal  which  is  being  dug  becomes  filled  with  tide- water;  but 
that  portion  of  the  bayou  in  fit)nt  of  dredge  is  so  filled  up  with  sedimeDt, 
P^^^y  logs,  roots,  and  stumps,  and  contains  so  little  water,  that  at 
present  it  is  impossible  to  float  the  lightest  skiff. 

When  the  examination  was  made  in  Apnl,  18tf ,  and  resulted  in  a 
stoppage  of  the  work,  principally  because  the  appropriation  was  aboot 
exhausted,  I  doubt  if  there  was  50  gallons  of  water  per  minute  flowing 
in  the  bayou,  and  a  few  days  before  this  the  ground  in  front  of  the 
dredge  was  so  hard  that  it  becamenecessary  to  hire  4  mules  andaplov 
to  break  the  ground  so  that  the  dredge  could  work«  In  fietct,  following 
the  rank,  tall  grass  growing  in  the  old  bed  of  the  bayou  is  the  practical 
method  of  tracing  its  course. 

From  the  point  where  the  dredge  has  now  stopped  working  to  the 
town  of  Houma,  via  the  line  of  the  bayou  (the  proposed  improvemeut), 
is  14  miles  in  length.  The  bed  of  the  bayou  is  filled  up  with  mud  and 
obstructions  very  nearly  to  the  level  of  the  roads  on  each  side  of  it; 
so  that  to  complete  the  work  contemplated  will  yet  practically  require 
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the  digging  of  a  canal  45  feet  wide  by  6  feet  deep  by  almost  14  miles 
in  length. 

The  mnck,  etc.,  thrown  ont  of  the  canal  is  so  oozy  or  semi-fluid  that 
much  of  it  will  run  back  into  the  canal,  and  it  is  probable  that  a  pile 
and  timber  revetment  may  have  to  be  built  over  a  considerable  portion 
of  the  route  to  prevent  tlus. 

On  each  bank  of  the  bayou  is  a  wagon-road  26  to  40  feet  in  width, 
just  beyond  which  are  the  fences  of  plantations  and  small  farms.  The 
muck  must  therefore  be  thrown  on  the  road,  obliterating  that  on  one 
side,  perhaps  on  both,  making  either  of  them  for  the  time  being  almost 
if  not  entirely  impassable. 

When  the  canal  or  ditch  shall  have  been  completed  to  Houma  it  will 
enable  small  boats  (probably  flat-boats)  to  carry  sugar  and  the  material 
products  of  the  country  from  the  plantations  bordering  on  the  bayou 
from  Tigerville  to  Houma,  an  extreme  distance  of  about  24  or  26  miles. 

The  estimate  for  completing  this  improvement,  by  M^jor  Howell,  in 
1881,  was  $47,520.  Of  this  amount  nearly  $25,000  has  been  expended, 
of  which  about  $4,500  was  used  in  part  payment  for  the  building  of  a 
dredge-boat  to  be  used  in  catting  the  canal.  This  would  leave  $20,000 
expended  in  actual  dredging  about  10  miles  of  bayou,  a  considerable 
portion  of  which  was  already  open  bayou,  and  between  14  and  16 
miles  of  bayou  yet  to  be  opened.  The  average  quantity  of  material  to 
be  removed  in  each  mile  of  cutting  I  estimate  to  be  nearly  double 
what  it  was  in  the  preceding  10  miles  already  opened,  and  therefore  es  • 
timated  the  cost  nearly  twice  as  much,  or  $4,000  per  mile.  As  there 
are  yet  about  14  miles  of  cut  to  be  made,  the  estimate  for  completing  this 
cut  should  be  14  times  $4,000,  equal  $56,000.  This,  together  with  the 
$25,P00  expended,  would  be  $81,000,  an  excess  of  $33,480  over  the  orig- 
inal estimate  for  completing  the  work.  It  is  barely  possible  that  this 
estimate  for  completion  may  be  too  great,  but  when  the  sunken,  em- 
bedded logs,  stumps,  roots,  thrown  up  by  the  dredge  all  along  the  em- 
bankment, are  seeo,  no  prudent  engineer  would  submit  a  smaller  esti- 
mate, and  I  feel  warranted  in  saying  that  no  contractor  would  make  a 
contract  to  do  the  work  required  even  on  this  estimate.  Moreover,  in 
pushing  the  work  to  advantage,  the  engineer  in  charge  of  this  improve- 
ment has  never  estimated  less  than  $10,000  to  be  necessary  for  any  one 
year's  work. 

Suppose  the  remaining  14  miles  were  cut  to  Houma.  Here,  by  re- 
opening an  old  canal,  now  deteriorated  into  a  shallow  ditch,  connection 
may  be  had  with  the  Bayou  Terre  Bonne.  The  cut  is  about  1  mile  long. 
Suppose  this  done,  and  the  Terre  Bonne  improvement  completed  to  tlus 
point  also,  the  result  would  be  that  planters  along  the  Black  and  Terre 
Bonne  could  use  these  connected  canals  (for  such  would  the  bayous  be) 
to  get  their  products  to  the  railway  station,  whence  by  rail  to  New  Or- 
leans, about  70  miles,  or  to  ship  by  water  through  Bayous  Terre  Bonne 
and  Islack,  Bayou  Oh^ne,  Bayou  BcBuf,  Atchafalaya  Eiver,  and  Mis- 
sissippi Biver  to  New  Orleans,  about  400  miles. 

It  is  reasonable  to  suppose  that  the  railway  rates  for  carrying  freight 
less  than  70  mil^s  should  be  less  than  that  of  water  routes  nearly  six 
times  as  long.  The  advantage  to  the  planter  in  having  the  improve- 
ment made  is,  therefore,  simply  the  saving  in  cost  and  time  to  him  in 
his  transportation  or  hauling  his  product  &om  his  plantation  by  wagon 
or  by  canal  to  the  nearest  railway  station. 

On  or  near  the  Bayou  Black,  and  25  miles  apart,  are  two  railway 
stations,  Tigerville  and  Houma ;  therefore  the  longest  haul  to  nearest 
station  would  be  12^  miles,  or  an  average  haul  of  6^  miles. 
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Is  the  Gk>vernmeiit  justified  in  catting  a  canal,  for  that  is  jost  what 
is  being  done  in  improving  Bayou  Black,  the  lowest  estimated  cost  of 
which  is  $47,520,  for  sake  of  saving  to  the  planter  the  difference  betweeo 
6^  miles  of  wagon  and  canal  transportation  t 

The  improvement  at  its  best  is  simply  a  local  one  and  only  benefits 
the  people  on  or  near  the  bayou,  and  can  in  nowise  be  considered  a 
public  necessity,  but  as  it  has  been  begun  by  authority  of  Congress  and 
$25,000  has  been  spent  on  it,  if  the  work  were  now  stopped  the  greatv 
portion  of  this  money  would  be  wasted.  It  is  therefore  assumed  that 
the  work  will  be  continued  to  completion,  and  in  this  event  nolesstluB 
$10,000  should  be  appropriated  for  the  fiscal  year  ending  June  30, 1889. 
On  September  27, 1886,  the  dredge-boat  used  in  the  improvement  of 
Bayou  Black,  was,  on  account  of  exhaustion  of  funds,  transferred  to 
Bayou  Terre  Bonne,  Louisiana,  to  be  used  in  the  improvement  of  that 
stream. 

Money  statement, 

July  1, 1886,  amount  availAble |43L9 

July  1, 1887,  amount  expended  daring  fiscal  year,  excloaive  of  oatstanding 
UabUitiee  July  1, 1886 11158 

July  1,1887,  amount  available 319.31 

{Amount  (eatimated)  required  for  completion  of  existing  project 56,  OOOl  01 
Amount  that  can  beprontably  expended  in  fiscal  year  ending  June  30, 1889    10,000.01 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


S  8. 
IMPBOVEMENT  OP  BAYOU  TECHE,  LOUISIANA. 

A  condensed  history  of  this  work  is  contained  in  the  last  annual  it- 
port.  With  the  fands  available  at  the  end  of  the  last  fiscal  year,  viit 
$7^317.93,  work  was  resamed  above  Breaux  Bridge  in  the  latter  part  of 
1886  by  a  party  on  the  wrecking  flat  and  a  large  land  party.  In  oot- 
sequence  of  low  water,  operations  by  the  party  afloat  had  to  oease  ii 
October,  and  the  land  party  completed  their  work  np  to  Port  Barre,  tto 
headwaters  of  the  Teche,  in  December,  1886. 

The  result  of  this  year's  work  was  the  removal  from  the  chiuuiel  of 
1,376  snags,  logs,  and  sunken  trees,  the  removal  by  blasting  of  IS 
trees  and  stumps,  and  the  cutting  down  and  removal  of  4,325  ovff- 
hanging  and  other  trees  firom  the  banks  that  were  obstructions  to  Dan* 
gatioD.  The  Teche  is  now  opened  its  entire  length  from  its  mouth  to 
Port  Barre,  and  all  is  now  done  that  can  be  done  for  the  stream  pre- 
paratory to  the  actual  construction  of  a  lock  and  dam  for  slackwaUr 
navigation,  estimated  to  cost  $175,000,  a  detailed  description  of  whki 
appeared  in  the  last  annual  report. 

Should  Congress  decide  to  make  slackwater  navigation  on  this  stieaim 
the  total  amount  estimated  for  should  be  made  in  one  lump.  The  iin* 
provements  thus  far  made,  which  have  cost  about  $44,880.66,  have  un- 
proved navigation  materially,  but  have  not  produced  any  increase  d 
commerce  nor  reduced  the  freight  rates  in  this  section.  The  estimated 
annual  value  of  the  sugar  crop  on  the  Teche  is  between  $3,000,000  and 
$3,500,000,  only  about  one-tenth  of  which  is  marketed  by  water  traos- 
portation.    If  slackwater  navigation  be  made,  it  will  only  benefit  tiuK 
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part  of  the  Teche  conntry  above  the  lock,  the  valae  of  the  estimated 
annual  product  of  which  is  $258,725. 

The  report  of  Lientenant  Orosby  herewith  shows  thje  condition  of  the 
stream  after  work  was  complete  in  1886 : 

Money  statement,   . 

Julyl,  1886,  amount  available |7,317.93 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusiye  of  liabilities 
outstanding  July  1, 1886 6,735.85 

July  1, 1887,  amount  available 582.08 


rbpobt  of  ldeutenamt  o.  t.  crosby,  tx>rps  of  ekgunoers. 

New  Orleans,  La., 

Deoemher  16,  1886. 

Sir  :  I  have  the  honor  to  report  as  follows  upon  an  inspection  of  the  work  on  Bayou 
Tecbe,  made  yesterday  under  recent  orders  from  you. 

Since  my  last  inspection  the  work  bad  extended  up-stream  about  10  miles,  and  on 
yesterday  the  last  mile  of  the  bayou  was  cleared  of  its  worst  obstructions. 

Anticipating  the  exhaustion  of  funds,  Mr.  Oliver^  overseer  in  charge,  was  several 
weeks  ago  directed  to  diminish  the  width  of  the  clearing,  in  the  hope  of  securing  at  least 
a  barge  channel  tbrouffh  to  Port  Barr6,  the  point  where  the  head  of  the  Teche  is  found, 
an  outflow  from  the  Courtableau.  By  haid  work  on  the  part  of  Mr.  Oliver  and  his 
men  this  was  practically  accomplished. 

Findiuff  on  yesterday  morning  that  the  thorough  clearing  had  reached  a  point  about 
1  mile  below  rort  Barr^,  I  directed  that  the  force  be  distributed  throughout  this  mile, 
cutting  the  most  troublesome  trees  in  the  channel.  Snags  in  this  part  of  the  stream 
are  scarcely  an  obstruction,  as  the  bar  near  the  Courtableau  prevents  the  entrance  of 
water  until  it  has  reached  such  height  as  to  cover  the  sna^s  to  a  much  greater  depth 
than  the  draught  of  any  boats  running  here.  An  examination  of  the  mile  to  be 
worked  over  showed  it  to  be  unusually  clear  of  obstructions,  so  that  one  day's  work  of 
the  whole  force  was  sufficient  to  i>ut  it  in  order. 

Near  the  lower  end  of  this  mile  is  a  bridge.  Last  year  a  small  steam-boat,  85  by  20 
feet,  oame  out  of  the  Courtableau  to  this  point,  and  would  have  gone  through  the 
draw,  except  that  an  arched  beam  thrown  over  the  draw  struck  the  smoke-stack. 
The  oraw  was  made  with  a  view  to  barge  navigation,  which  is  the  only  kind  that 
has  been  seen  on  this  portion  of  Bayou  Teche  in  many  jrears.  The  improvement  has 
resulted  in  giving  a  good  barge  channel  from  Port  Barr6  to  a  point  about  8  miles 
down  stream.  Below  that  is  a  steamboat  channel  throughout  the  whole  length  of 
the  stream. 

At  a  point  about  10  miles  down-stream  fh)m  Port  Barr^  there  is  a  closed  bridge 
which  would  at  present  prevent  a  steam-boat  or  at  very  high  stages  even  a  barge, 
from  passing.  I  consulted  the  president  of  the  police  Jury  of  the  parish  about  this 
matter,  and  was  assured  by  him  that  at  the  next  meeting  of  the  jury,  to  be  held  in 
two  or  three  weeks,  the  construction  of  a  draw  would  be  ordered.  This  is  now  the 
only  dosed  bridge  on  Bayou  Teche,  In  speaking  of  the  existence  of  a  channel  through- 
out the  stream,  it  is  to  be  understood  that  this  refers  only  to  seasons  of  high  water. 
Before  the  improvement  was  begun,  the  first  30  miles  of  the  stream  below  Port  Barr6 
was  extremely  difficult  to  navigate  even  by  Yevy  small  steamboats  at  high  stages,  the 
channel  being  much  obstmcteoby  standing  and  leaning  trees,  snags,  and  logs. 

Now,  at  same  stage,  an  ordinary  steamboat,  say  175  by  30  feet,  could  ascend  to 
within  10  miles  of  PortBarr^,  and  2  miles  further  were  the  closed  bridge  opened.  It 
is  unfortunate  that  the  season  of  high  water  begins  so  late  as  to  render  it  useful  for 
handling  only  a  small  part  of  the  crops.  Yesterday  there  was  not  enough  water  in 
the  Upper  Teche  to  permit  my  examination  to  be  made  in  a  perogue ;  at  the  same 
time  I  was  informed  by  those  familiar  with  the  facts  that  aobnt  two-thirds  of  the 
crop  had  already  been  taken  out  of  the  vicinity  of  Opelonsas.  Perhaps  the  planters 
living  on  the  banks  of  the  stream  have  held  a  little  larger  portion  in  the  hope  of  an 
earlvrise. 

The  Upper  Teche  will  be  navieable  when  the  Courtableau  rises  high  enough  to 
pour  a  considerable  volume  over  the  bar  referred  to  above.  Such  a  stage  may  begin 
in  a  few  weeks  and  may  last  several  months,  but  will  be  too  late  to  handle  a  la^ 
part  of  the  crop.    All  the  year  navigation  can  be  had  only  by  locking,  plans  for  which 
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hftve  aliQAdy  been  reported  to  yoo.  The  amount  of  nAvigmtion  on  the  Upper  Tecb 
will  be  watched  danng  the  coming  high> water  season  by  competent  parties,  lb. 
Oliver  has  worked  faithfnlly  and  intelligently,  and  I  can  heartily  recofnoiend  Uati 
jpai  ooofideaoe.  The  only  point  of  eritieism  that  suggested  itself  to  me  was  in  tUi: 
That  a  few  of  the  logs  and  trees  weie  not  removed  quite  as  far  up  the  baoky  sttd 
reach  of  high  water,  as  seemed  desirable  to  me.  The  force  was  disbanded  yesterdaj; 
stores  and  all  other  property  remaining^  on  hand  were  shipped  to  New  Iberia,  when 
they  will  be  taken  on  board  the  repaired  snag-beat  now  ready  to  start  fiv  Bsyn 
Pierre,  Mississippi. 

Very  lespeetfnlly,  your  obedient  serrant^ 

O.  T.  Cbosbt. 
thrtt  Liemfemmmt 
IfaiJorW.  H.  Hkukb, 

C&frp9  ^j  S/wfjvHtsn^  Um  S»  ^« 


OOMMBBCIAJ.  STATISTICS. 

Gbntudcxx  :  Having  been  appointed  by  yon  to  asoertain  the  eommeree  of  jm 
parish,  and  especially  of  the  Bayou  Teche,  I  b^  leave  to  submit  to  yon  my  rsjpsct 

To  enable  me  to  perform  the  daty  required  of  me  it  was  neoeesary  lor  me  to  Tiat 
all  portions  of  your  parish,  see  the  people  personally,  and  get  all  the  iafonnsHw 
possible,  so  that  I  would  not  only  be  able  to  give  you  the  commerce  of  1886  but  ala 
that  of  I8d7.  This  I  have  done,  and  given  you  as  reliable  a  report  as  was  posaUi 
for  me  to  make.  I  have  given  the  names  and  of  what  each  one  has  made,  ginned,  m 
shipped.  Then  I  have  consolidated  the  whole  so  that  you  can  see  the  amount  d 
eacn  commodity  and  the  price  I  have  put  on  it^  and  Judge  for  youraelvea  as  to  ia 
correctness. 

I  find  that  the  commerce  of  the  parish  for  the  year  1886  amounts  to  $1,859399^^ 
the  exports  to  $909,044.10,  and  the  imports  to  $950,955.80.  For  the  year  1887  liii 
that  the  commerce  will  amount  to  t^6d6, 102.36,  Judging  fh>m  percentage  of  incMMi 
in  acreage  and  condition  of  crop. 

All  of  this  commerce  is  either  directly  or  indirectly  interested  in  the  BavigsliA 
of  Bayou  Teche  and  of  its  improvement.  I  can  say  for  the  people  residing  on  iM 
portion  above  Saint  Martinsville  to  Breanx  Bridge,  Amouldville,  and  Port  Box^ 
that  it  is  a  matter  of  vital  importance  to  them,  liiey  have  only  two  soukU  stesB* 
boats  running  in  the  trade.  I  am  informed  by  tiie  owners  and  captains  of  the  teiH 
that  the  steamer  DanUm  makes  two  trips  a  week  in  high  water  tiiia  year  for  slMt 
two  months ;  for  the  balance  of  the  year,  when  there  is  water  enongb  to  set  H 
Breanx  Bridge,  one  trip  per  week.  When  there  is  not,  she  makes  occasional  tnpi  si 
high  as  she  can  get  up,  and  then  has  to  discharge  her  cargo  and  ship  in  small  fiat- 
boats.  The  steamer  Alice  makes  fifteen  or  twenty  trips  a  year  during  high  watat 
The  steamer  Dario  makes  some  four  or  five  trips  a  year  for  cotton-eeed  fo^Uie  Iberii 
Oil  Mill. 

The  charge  for  fineight  is  one-half  of  what  is  charged  by  the  round-boats  to  the  d^ 
of  New  Orleans,  which  is  33|  per  cent,  less  than  the  railroad  charges. 

Notwithstanding  this,  much  the  greater  portion  of  the  fteigbt  goes  by  the  xailiMi 
for  the  want  of  faci  lit ies  to  ship  by  the  river.  Tlieee  are  the  focuities  these  people ki^ 
to  get  their  produce  to  market.  Above  Breanx  Bridge,  to  Amonldville  and  to  Pan 
Bam.  they  have  no  navigation  the  greater  portion  of  the  year,  in  conseqnence  of  wkiek 
they  have  to  haul  their  produce  considerable  distances,  to  either  Port  Barr6  or  Gnai 
Conteaux  Station,  on  the  Morgan  Railroad.  This,  too,  when  they  have  a  beaatif^ 
bayou  at  their  very  doors,  which  can  be  made  navigable  at  their  doors  at  a  small  ex- 
pense. 

In  addition  to  the  commerce  I  have  given  there  is,  I  am  informed  by  Meosrs.  Beigens 
A  Rogers,  brokers,  nineteen  cotton-gins  between  Amonldville  sad  Port  Barr^  also  fi«« 
sunr-honses,  which  will  swell  the  commerce  of  the  Upper  Teche  to  over  tl,50Q^W 
wmeh  was  a  short-crop  year  and  will  probably  double  tluit  this  year. 

The  country  is  one  of  the  most  beautiful  in  Loa  isiana.  The  lands  are  hi^h  ^»^  nik, 
althouffh  of  alluvial  formation,  requiring  no  costly  levees  for  their  protection.  Ibiy 
ueweU  adapted  to  the  cultivation  of  sugar,  cotton,  rice,  com,  and  tobacoo ;  ako  tt 
frait  and  gardening.  It  is  a  fine  stock  country  and  stock-raising  could  be  made  my 
profitable. 

This  country  is  already  occapied  by  an  industrious  and  thriving  populatton.  If  thif 
had  proper  facilities  for  geUing  their  produce  to  market,  woiSd  in  a  short  time  ii- 
crease  their  commerce  five  if  not  ten  fold. 

In  view  of  the  extensive  commerce  now  existing  and  of  its  great  capacity  for  d^ 
velopment,  of  the  necessity  of  the  work  and  its  great  con  venience  to  the  people,  is  it  I* 
much  to  ask  the  Government  to  make  the  neoessaiy  appropriations,  or  to  call  on  osr 
Senators  and  Representatives  in  Congress  to  exert  themselves  in  favor  of  this  messaref 
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It  will  not  be  very  expensive.  The  bed  of  the  Teche  is  not  much  aboee  tide- water. 
One  lock  at  or  below  Saint  Martin's  and  another  near  AmonldviUe,  to  hold  the  water, 
And  a  little  dredging  will  be  all  that  is  required. 

£.  T.  KuTQ. 

Hon.  PoLiGB  Jury,  Parish  of  Saimt  Mabtim'b. 


[Xxtnet  minntes  of  thepoUoe  Jury  of  tke  parish  of  Ssint  ICsrttn'i.— Heeling  hold  on  July  9, 1887.] 

On  motion  of  ICr.  Dnehamp,  seconded  by  Mr.  Gillard,  voted  and  oarried,  the  follow- 
ing rssolntions  were  onanimonslv  adopted : 

&fo7v«ii  That  we  have  oarefmly  examined  the  report  made  to  ns  this  day  by  Capt. 
E.  T.  King ;  that  we  find  the  report  correct.  That  the  thanks  of  this  police  J  ory  ana  ot 
the  people  of  the  parish  are  due  to  him  for  the  able  manner  he  has  discharged  the 
dnty  we  have  imposed  on  him,  and  we  hereby  extend  the  same. 

That  Cantain  Kins  be  reqnested  to  forward  this  report  to  MaJ.  W.  H.  Hener,  Ensi- 
neer  U.  8.  A.,  to  be  forwarded  by  him  to  the  Chief  Engineering-Department  at  Wadi* 
Ington,  and  tlurongh  them  to  the  Congress  of  the  United  States. 

Be$olved^  That  Major  Heaer,  in  making  his  report  to  the  chief  department  at  Wash- 
ington, be  respeotfnllv  reoaested  to  ma&  it  as  favorable  to  the  improvement  of  the 
Teche  as  repiesented  by  tne  renort  of  Captain  King  to  this  body. 

BeBohedf  further.  That  our  Senators  and  Representatives  in  Congress  be  also  re- 
oneeted  to  give  this  matter  their  early  attention  and  exert  themselves  in  favor  of  get- 
ting the  appropriation  necessary  for  the  work. 

▲  trq*  copy  oom  the  minntes. 

jLuo.  Maraist, 

M.  CUrh  P.  J. 
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89. 

CONNECTING  BAYOU  TECHE  WITH  GRAND  LAKE  AT  CHARENTON,  LOU- 
ISIANA. 

The  project  was  adopted  in  1880,  the  object  being  to  connect  Bajoi 
Tecbe  with  Grand  Lake  at  Gharenton,  by  a  canal  a  little  over  a  mile  ii 
length,  5  feet  in  depth,  and  50  feet  wide  at  the  bottom.  Garefol  exam- 
ination of  the  locality  developed  the  fact  that  the  difference  in  water- 
level  between  the  bayon  and  Grand  Lake  was  variable  and  as  mnch  as 
3  feet  4  inches,  and  that  in  the  event  of  a  narrow  or  50- foot  cat  the  cur- 
rent wonld  be  so  rapid  as  to  probably  scoar  the  banks  nnless  a  lock  wm 
interposed ;  bnt  that  if  a  cut  100  feet  wide  at  bottom  be  made  ttie  M 
conld  be  dispensed  with. 

The  cost  of  the  50-foot  canal,  with  lock,  was  estimated  to  be  about 
the  same  as  the  100-foot  canal,  without  the  lock,  and  the  latter  wooM 
be  very  mach  more  desirable  and  cost  much  less  for  maintenance. 

Maroh  3,  1881,  Gongress  appropriated  $25,000  to  commence  tiiif 
work,  the  estimated  cost  of  which  was  $75,000.  It  was  shown  ttiat  tbe 
cost  of  the  work,  if  done  by  construction  or  purchase  of  plant  and  hired 
labor,  would  be  much  less  than  if  done  by  contract. 

The  amount  of  money  available  would  not  warrant  the  commencement 
of  the  work  by  either  plan ;  hence  the  actual  work  of  digging  or  start- 
ing the  canal  has  not  yet  begun.  The  land  on  which  the  canal  was  to 
be  dug  and  cession  of  jurisdiction  wero  given  to  the  United  States,  the 
necessary  surveys  wero  made,  the  level  iSies  run,  lines  located,  and  tide- 
gauge  observations  wero  collated,  plotted,  and  studied.  This,  together 
with  the  necessary  engineering  and  office  expenses,  involved  a  cost  d 
$2,899.95. 

Should  the  canal  ever  be  cut  it  would  be  of  local  importance  and 
shorten  the  transportation  route  of  rafts  of  logs  from  Grand  liake  into 
the  Teche  by  about  75  or  80  miles.  It  is  not  thought  it  would  benefit 
steamboats  plying  on  the  Teche  (the  richest  sugar  country  in  Loaisiana) 
or  the  planters  to  any  great  extent,  for  the  reasons  that  the  plantations 
aro  on  the  bayou,  the  supplies  must  go  up  the  bayou,  and  the  products 
of  the  plantations  must  come  down  the  bayou,  and  thence  by  the  regu- 
lar rail  or  water  routes  to  New  Orleans.  Xn  my  judgment  it  would  be 
much  better  to  defer  starting  this  canal  until  it  is  known  deQniteJy  what 
disposition  is  to  be  made  by  the  Mississippi  Biver  Gom mission  of  the 
head  of  the  AtchafalayaBiver.  Any  changes  in  this  now  very  important 
stream  will  affect  the  water-levels  in  Grand  Lake  and  Bayou  Teche,  and 
may  requiro  a  change  in  the  whole  project  for  the  canal. 

As  the  money  appropriated  will  not  make  a  through  cat,  and  there- 
foro  not  benefit  navigation  or  commerce  to  the  slightest  extent,  and  if 
done  by  contract  wiU  cost  fully  one-third  more  than  if  a  contract  could 
be  made  for  the  full  cut,  it  is  recommended  that  no  work  be  commenced 
on  this  canal  until  the  amount  necessary  to  complete  the  same,  vix, 
$75,000,  has  been  appropriated  and  becomes  available ;  nor  is  it  sap- 
posed  benefits  to  commerce  will  equal  or  approximate  what  the  canal 
will  cost. 

Money  statement 

Jaly  1,1886,  amonnt  available t22,100.(& 

July  1,1887,  amoant  available 22,100.05 

f  Amount  (estimated)  required  for  completiou  of  ezistinff  project 50, 000. 00 
Amonntthat  caii\>epTOUta\A^  «xv«\i^<b^\\i^^»i(:^^««x«ciSvxi^J[xv^<^^^l889    72, 100. 00 
Submitted  iu  compWaiice  'v\.l\i  xw^vwiaiwiXA  ^1  w^MvBw^st.  ^1  xv-^^t  ^asA. 
harbor  acts  of  1B66  and  \«^ « 
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S  10. 
IMPROVEMENT  OP  BAYOU  COURTABLEAU,  LOUISIANA. 

Appropriations  made  for  this  work  have  been  as  follows : 

anew,  1880 17,500 

[arch  3,  1881 7.600 

aly5,  1884 4,000 

ugustS,  1886 6,000 

The  project  made  in  1879  contemplated  closing  np  all  the  bayoa  ran- 
ing  out  from  the  south  bank  of  the  Gourtableau  with  a  view  of  forcing 
he  current  to  cut  away  Little  Devil  Bar  at  the  junction  of  the  Gourta- 
leau  with  the  Atchafalaya,  then  to  construct  locks  and  dams  so  as  to 
lake  slack  water  navigation  first  to  Port  Barr^,  17  miles  up-stream, 
•nd  then  to  Washington,  La.,  11  miles  farther  up. 

The  preliminary  estimate  for  th^  cost  of  this  work  was  $40,000,  which 
ras  afterwards  increased  to  $78,500,  and  it  was  reported  in  the  Annual 
leport  of  1886  that  the  cost  of  the  masonry,  lock,  and  dam  would  be 
1175,000. 

In  1882  dams  were  built  on  the  Big  and  Little  Fordoche  bayous,  and 
imber  was  slashed  into  the  smaller  bayous,  so  as  to  concentrate  the 
low  of  water  over  Little  Devil  Bar j  the  result  was  favorable,  and  3  feet 
ncreased  depth  of  water  was  obtained  in  two  days. 

It  was  reported  that  the  swampers  cut  one  of  these  dams  afterwards 
md  Little  Devil  Bar  again  shoaled  up.  In  1885  the  cut  dam  was  re- 
built and  the  other  one  repaired.  A  sudden  rise  occurring  caused  one  of 
hese  dams  to  break ;  the  break  was  repaired,  and  during  the  following 
rammer  good  insults  were  hoped  for  in  the  effect  the  two  dams  would 
)roduce.  In  the  summer  of  1886  the  Gourtableau  was  exceptionally 
ow,  and  Little  Devil  Bar  was  shoaler  than  ever.  At  its  lowest  stage  a 
ikin  could  not  be  floated  over  the  bar. 

Lieutenant  Grosby  was  sent  to  the  Gourtableau  in  September  of  1886 
x>  examine  the  stream  prior  to  resuming  work  with  the  money  appro- 
priated the  month  previous.    His  report  is  appended. 

From  it,  it  will  be  seen  that  the  prospects  of  success,  even  should  all 
}he  run-out  bayous  be  closed,  are  anything  but  certain,  yet  the  closure 
)f  two  of  the  principal  outlets  in  one  season  did  produce  an  increased 
lepth  of  3  feet.  In  view  of  this  fact,  and  that  the  project  called  for  the 
closure  of  these  bayous,  work  of  dam-building  was  resumed  in  Novem- 
[)er,  1886.  Slight  necessary  repairs  were  made  to  the  old  dams  in  the 
Big  and  Little  Fordoche,  and  a  new  dam  was  started  in  the  Bayou  En- 
glish, In  December,  when  this  third  dam  was  nearly  completed,  a  sud- 
ien  freshet  in  the  Atchafalaya  arose  and  caused  some  drift  to  lodge  in 
the  only  open  panel  of  the  dam.  With  the  violent  current  running  it 
WBA  impossible  to  remove  this  with  the  appliances  available,  and  with 
13  feet  head  of  water  against  the  dam,  two  of  the  bents  of  the  dam, 
^aggregating  16  feet  in  width,  gave  way.  Bags  of  earth  loose  and  bun- 
lied  brush  were  thrown  into  the  gap  to  prevent  further  scour,  but  the 
Boater  has  been  so  high  ever  since  that  further  satisfactory  examination 
x>uld  not  be  made. 

With  the  balance  available  and  the  material  and  plant  on  hand  it  is 
;)roposed  as  soon  as  the  water  is  low  enongh,  possibly  in  July  or  Au- 
gust, 1887,  to  resume  work  on  this  dam  and  if  practicable  complete  an 
ulditional  dam  on  Bayou  Mamselle. 

The  estimated  cost  of  completing  the  closure  of  these  run-out  bayou9 
n  addition  to  what  is  on  hand  is  $7,107.90. 
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This  amount  can  be  expended  in  tbe  year  ending  Jnne  30, 1889. 

The  commerce  of  the  Oonrtablean  carried  by  water  last  year  is  I^ 
ported  to  have  been  3,800  hogsheads  sugar,  6,600  barrels  molasses,  1,600 
tons  cotton-seed,  8,200  bales  cotton,  250  sacks  rice. 

Moneg  statemeiU. 

July  1, 1886,  Ainoant  arailable |33&S 

AmonBt  appropriated  by  aet  appxoTod  Aiig:ii8t  5, 1886 5,000.01 

S,3»LS 
Jnly  1, 1887,  amount  expended  dnring  fiaeal  year,  ezdnslTe  of  liabilitieB 
oatstanding  Joly  1, 1866 2,436l6I 

July  1, 1887,  amonnt  available 2,9Q0Lli 

r  Amonnt  (estimated)  required  for  completion  of  exiitiiiS  proioei IS,  107.11 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  en£ne  J  one  30, 1889  S,  COOL  01 
)  Submitted  in  compliance  with  requiremetfts  of  sections  2  of  river  and 
I    liarfoov  acts  of  1866  and  1807. 


BXPORT  or  XJKUTKNANT  O.  T.  CB06BT,  COBP8  OF  KNGINSEBa 

Hsw  OSLBANS,  La.,  Sepitmker  4, 1886. 

Snt:  I  have  the  honor  to  report  as  Ibllowa  npon  an  examination  of  Bayon  OfNoti- 
bleau,  made  September  2, 1886,  under  your  oroers: 

The  stream  is  now  at  a  very  low  stage— not  the  lowest,  but  ordinary  low  wskiL 
Starting  from  Port  Barr^  in  a  skiff,  I  observed  that  Bayous  Teche,  Little  Jnnmm, 
Jnramon,  and  another  small  bayou  are  dry  at  their  heads.  Big  and  Little  Cam,  Mia- 
selle.  Mid  English  Bayous  have  water  witiiin  their  banks,  but  apparently  aboolittdj 
stilL  Another  small  bayou  shows  a  little  water  at  its  hesd,  but  slashed  trees  dmm  it 
The  bayous  named  with  the  two  Fordoches,  upon  which  work  was  done  last  year,  eoa- 
stitute  all  the  outlets  of  the  Courtableau  nrom  Port  Barr^  to  the  bar.  The  dam  eos- 
stmoted  at  Big  Fordoche,  about  3.5  miles  above  the  bar,  is  in  good  conditioD,  th» 
water  below,  swamp  drainage,  being  5  feet  lower  than  the  Colirtablean. 

The  only  injury  caused  bv  the  last  flood  season  is  a  caving  and  waahing  away  il 
earth  in  front  of  one  end  of  the  dam,  where  it  is  run  out  on  a  sloping  bank,  well  abon 
water  now,  but  Just  covered  by  water  rising  to  the  crest  of  the  part  of  the  dam  eroti- 
ing  the  stream.  Probably  on  aeoount  of  difficulty  in  using  the  pile-driver  heie,  tk 
sheeting  is  placed,  three  planks  deep,  horiaontally  against  piles.  To  spike  then  m, 
a  slight  excavation  was  made.  It  was  probably  this  disturi>ance  of  the  natural  SB^ 
face  which  caused  a  wash  to  be  made  here  when  the  current  was  very  strong.  TV 
excavation  is  about  16  feet  long,  3  feet  wide,  and  2  feet  deep.  It  does  not  oontiBoe 
to  the  low- water  bank,  hence  permits  no  water  to  pass  now,  out  should  be  filled  sb4 
packed  before  the  next  high  water. 

The  Little  Fordoche  dam,  though  much  wrecked,  has  caused  much  change  in  tht 
condition  of  the  bayou.  Commencing  with  the  lower  line  of  piles,  those  thai  ft- 
ceived  the  braces  from  the  main  line,  they  have  disappeued,  some  by  being  buried  ii 
the  sand,  others  by  being  pulled  up. 

What  was  originally  the  principal  line  of  the  timber  dam  appears  in  tluree  pieesii 
one  from  each  flank,  one  near  the  middle  of  the  stream. 

These  are  inclined  down-stream  from  the  vertical.  The  two  intervals  aggngslt 
about  12  feet,  and  the  upper  line  of  ^eet-piling,  intended  to  cover  cracks,  has  dissp- 
peared.  The  parts  remaining  are  supported  by  their  penetration  into  the  sand  mud 
by  tie-pieces  coming  from  another  line  of  piles,  driven  upstream  of  theae  when  tte 
disaster  to  this  dam  occurred  Just  after  its  completion.  This  upper  line  of  piles  p«a- 
etrated  further  into  the  clay  bottom,  here  overlaid  by  about  10  feet  of  sand,  Un 
the  others. 

To  the  tops  were  attached  the  tie-pieces  spoken  of,  and  up-stream  they  weire  iLadt 
the  support  of  a  brush  and  dirt  dam.  Much  of  this  brush  and  earth  was  washed  aw«j 
during  the  flood,  but  the  part  of  the  brush  remaining  has  been  re-enforoed  by  o<te 
drift,  and  a  very  considerable  deposit  was  caused  just  above.  About  20  fiset  aboft 
this  line  a  temporary  dam  was  built  last  year ;  what  was  then  a  basin  is  now  filled  up 
nearlv  to  an  average  level  equal  to  the  present  height  of  water.  The  steambosS 
men  have  built  this  year  another  little  dam,  sufficient  to  cheek  thb  small  outfiov 
that  would  occur  through  the  now  much-impeded  ohanneL    From  this  point  ap  t» 
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the  head  of  the  bajoii,  a  distance  of  abont  400  feet,  considerable  shoaling  has  taken 
place.  At  the  head  the  shoaling  has  reduced  the  cross  section,  at  present  stage,  to 
about  20  square  feet.  Water  above  the  dam  is  about  2  feet  higher  than  that  stand- 
ing in  a  pool  below,  Tvhile  below  this  pool  the  bottom  again  rises,  due  to  deposit  in- 
duced by  logs,  so  that  the  flow  is  only  throu&;h  an  area  of  a  few  square  inches. 

Little  Devil  Bar  itself,  in  the  neighborhood  of  this  bayou,  has  been  much  charged. 

The  head  of  the  bar  now  is  about  600  feet  above  the  bayou,  an  advance  of  about 
500  feet.    The  changes  are  roughly  shown  in  this  sketch. 


JlbrOoehXm 


W^ 


/^-Sr^  ^^^<^    I 


While  these  changes  at  the  head  are  easily  remarked,  the  gen^^ral  condition  of  the 
bar  is  about  as  before.  A  tolerably  rapid  current  of  small  cross  section  runs  over  its 
whole  length,  wandering  from  side  to  side.  A  skiff  can  not  pass  without  dragging. 
I  should  judge  the  cross-section  area  to  be  about  40  square  feet.  With  these  facts 
in  view  it  may  be  well  to  make  some  inquiry  into  the  argument  bearing  ou  this  im- 
provement. 

(1)  Even  if  the  works  now  contemplated  were  completed,  a  bar  would  annually  re- 
form, for  the  bar  is  a  high- water  formation,  and  ut  high  water  the  conditions  are  not 
materially  to  be  affected  by  the  works  contemplated.  The  confinement  of  the  Courta- 
bleau  flood  is  not  attempted. 

At  high  water  the  crest  of  the  dams  is  several  feet  below  the  general  water-level; 
hence,  only  a  partial  check  is  given  in  the  bayou  discharge,  while  the  bank  dis- 
charge remains  uh  before.  This  slight  check  can  not  raise  the  level  of  the  Courtableau 
more  than  a  few  inches  near  its  mouth,  not  by  any  means  sufflcieut  to  prevent  the 
great  inrush  of  Atchafalaya  water  when  that  river  is  at  flood.  Let  us  suppose  even 
the  greatest  change  in  conditious  which  the  project  could  bring  about,  namely,  the 
<!ompXtXt  washing  away  of  the  bar  during  low  water.  At  the  subsequent  high  water, 
the  Atchafalaya  and  Courtableau  would  only  the  more  readily  approach  equality 
of  level,  since  the  discharge  of  the  Courtableau  has  been  facilitated,  and  afterward 
the  Atonafalaya  flood  would  enter  the  more  rapidly,  the  present  obstruction  being 
removed.  The  inflow  over  the  northern  banks  of  the  Courtableau  from  the  swamp 
would  be  nnohanged,  and,  finally,  the  slight  check  to  relief  through  southern  outleta 
would  only  tend  to  increase  deposit  from  an  increased  volume.  It  cau  not  be  known 
whether,  in  case  of  complete  removal  of  the  bar,  subsequent  deposit  would  reach  the 
'dimensions  of  to-day. 

(2)  The  season  during  which  most  efficacious  work  is  done  by  the  current  has  already 
past  for  this  year;  that  is,  the  time  of  subsidence  of  the  general  flood.  It  is  then 
that  the  least  cheeking  of  the  Courtableau  current  due  to  Atchafalaya  influx  is  felt. 
Consequently,  the  conditions  of  bar  formation  will  be  much  the  same  during  the 
coming  high-water  season  as  during  the  past,  the  bar  being  as  large  as  ever,  and 
attacked  only  by  a  low  river.  Much  was  done  during  the  past  season  toward  a 
closure  of  Little  Fordoche,  the  growth  of  the  bar  above  it,  together  with  the  deposit 
between  its  banks,  showinff  the  large  influeuce  of  even  a  poor  dam.  This  process, 
•continued  another  year,  will  probably  destroy  the  Little  Fordoche  as  an  appreciable 
outlet.  It  should  be  remembered  that  in  this  stream,  within  the  range  of  the  muddy 
Atchafalaya  water,  a  ver^  imperfect  dam  may  eventually,  by  inducing  deposit,  be  as 
effective  as  a  good  dam  in  the  streams  further  up,  which  carry  but  little  sediment. 
In  spite,  therefore,  of  the  poor  condition  of  the  Little  Fordoche  dam,  I  would,  for 
the  reasons  above  given,  recommend  that  nothing  be  done  in  this  stream  save  the 
clashing  of  trees.  It  is  in  this  stream  that  snch  work  is  most  effective.  In  case  of 
4iny  temporary  rise  in  the  Courtableau,  from  which  cutting  on  the  bar  during  this 
4seasou  miffht  be  desired,  the  earthen  dam  might  be  sufficiently  strengthened  by  a 
few  hours^work. 

(3)  It  is  not  known  that  the  Conrtableau  current,  even  after  all  the  concentration  to 
beeffected  by  contemplated  dams,  will  be  able  to  cut  a  navigable  channel  over  the  bar. 
The  examination  Just  made  shows  that  with  the  water  at  a  stage  about  4  feet  higher 
than  now  the  Big  Fordoche  carried  off  no  water ;  the  Little  Fordoche  carried  much 
le68  than  in  past  years;  these  are,  rather  they  have  been,  the  principal  ontlets, 
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mnd  yet  the  channel  across  the  bar  is  alK>at  the  same  as  ^t  the  same  stage  hd 
year.  How  much  greater  the  effect  would  have  been  had  tk}\  loss  of  water  tbroofk 
outlets  been  prevented,  it  is  impossible  to  say.  The  results  of  this  year,  howerer.aif 
such  as  to  surest  that  the  current  may  need  some  help,  in  the  way  of  loosening tW 
sand,  before  it  will  be  able  to  cut  a  navigable  channel.  It  is  to  be  rememberrd  XM 
as  this  cuttinir  continues,  the  lowering  of  the  pool  above  the  bar  will  diminish  tW 
velocity,  until  low- water  level  of  the  Atchafalaya  having  been  very  nearly  leiebei 
there  will  be  only  the  very  small  outflow  necessary  to  carry  off  summer  dramagf. 

Before  navigable  depth  has  been  cut  over  the  bar,  it  may  be  found  that  this  aaMWil 
snch  as  is  flowing  now,  may  be  delivered  through  the  enlarged  cross  section  with  » 
Telocity  too  smaU  to  permit  any  further  cnttin«x  of  the  packed  sand.  I  would  then- 
fore  recommend  that  an  artificial  loosening  of  Uie  saod  be  oouaideved  «a  a  pKvUUe 
part  of  future  operations. 

(4)  The  lowering  of  the  Conrtablean,  in  case  of  snccem  at  the  bar,  was  refenvd  to 
in  reports  made  some  years  ago.  The  survey  matle  in  lr)80  shows  that  an  extenstoa  d 
Atchafalaya  low-wat-er  level  as  far  as  Port  Barr6  leaves  barely  5  feet  depth  at  tlii! 
point,  while  above  this  could  not  be  found,  and  the  large  boats  would  probablj^ 
no  further.  The  construction  of  locks,  extending  navigable  depth  to  Washinntoo. 
was  contemplated  in  the  original  plans.  It  is  now  known  that  such  constmetiwi 
would  be  much  more  costly  than  was  then  estimated ;  the  probability  of  their  fiitnt 
existence  is  rendered  correspondingly  smaller.  Considering  this,  the  wisdom  of  lowf 
ing  the  Conrtablean,  and  thus  causing  a  transfer  of  goods  for  Washington  at  Pvt 
Barr^  instead  of  Little  Devil  Bar,  may  oe  questioned.  It  can  only  be  answered  tin 
the  small  commerce  of  Port  Barr^  would  be  entirely  freed  from  detention,  whiif  tW 
traosfer  of  Washington  goods  would  be  much  easier  than  now.  The  steambost  otei 
seem  auxions  to  get  over  the  bar,  whether  they  can  go  on  to  Washington  or  not.  If  a 
spite  of  the  fact  that  no  ceitaln  resulrs  c.iu  be  promised,  the  pniject  be  contiDOfdo* 
its  probability  of  success,  then  the  plant  now  at  Port  Barr^  should  be  set  to  wort » 
soon  as  possible. 

A  considerable  bill  of  lumber  was  bought  last  year  for  Bayon  English.  It  is  oatk 
bank  at  Port  Barr^,  in  good  condition.  The  quarter-boat  itself  neefls  only  sli^tI^ 
pairs.    The  engine  for  the  pile-driver  was  sent  to  the  work  to  which  it  belongs. 

In  constructing  the  dams  for  English,  Mamselle,  and  other  bayoaa,  large  disaetifli 
M  to  detail  must  be  left  to  the  immediate  superintendent  of  the  work. 
Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby. 
Ihnt  LiemU  of  JS^^tm- 

Ubj.  W.  H.  Hbuer, 

Corp$  of£ngineer»,  U,  S.  A, 


S  II. 
IMPROEVMENT  OF  CALCASIEU  MVER  AND  PASS,  LOUISIANA. 

In  1874  and  again  in  1882-'83  dredged  channels  were  cot  throagb  tk 
flat3  iu  Calcasieu  Lake  above  Calcasiea  Pass.  The  dreilged  obaBO^ 
was  8  feet  deep  and  70  feet  wide  by  7,500  feet  long.  The  work  wasdoee 
by  contract. 

In  1885  this  channel  had  again  shoaled  to  a  depth  of  3^  feet,  li' 
needed  redredging,  but  by  an  unfortunate  wording  of  the  appropriatiot. 
^*  Improving  Calcasieu  Kiver,"  could  not  be  applied  to  this  particnU^ 
work.  In  I88G  tbis  was  remedied,  and  funds  heretofore  approprii^ 
for  Calcasieu  Kiver  became  available  for  both  the  p;iss  and  the  rivir. 
Contracts  were  made  in  ISSC  for  building  two  revetment  walls  of  pil<* 
and  planks,  oue  on  eiich  side  of  the  pro(>osed  cut,  to  be  about  120  feiS 
apart,  each  to  be  a  mile  or  more  in  length,  aud  between  these  to  dredf* 
a  channel  100  feet  in  wi«lth  and  6  feet  in  depth,  the  excavated  roaterii 
to  be  thrown  outside  of  the  revetment  walls.  In  addition  to  this  anotbd 
Var  at  the  mouth  of  the  Calcasieu  River,  at  the  northern  end  of  tbf 
lake,  was  giving  occasional  trouble,  and  the  same  contract  also  reqairf^ 
the  excavation  of  a  channel  through  this  bar  to  be  100  feet  wide  bv  ^ 
feet  in  depth. 
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Work  wa8  comtueiiceil  ou  the  revetment  walls  iu  the  winter  of  1886,, 
but  the  weather  was  ko  severe  that  the  contractor  and  several  of  his 
Hien  dietl  from  sickness  originating  from  exposure  oti  this  work. 

In  the  spring  of  1887  work  was  resumed  by  the  administrator  of  the 
lateox)nJractor,  and  at  the  end  of  the  year  the  piling  is  nearly  all  driven, 
6,111  feet  on  east  side  and  7,297  feet  on  west  side,  and  the  planking  on 
this  revetment  is  nearly  all  completed. 

The  contractor  expects  to  have  a  dre<lge  at  work  in  a  few  weeks,  and 
it  is  thought  that  with  tbo  money  available  the  work  ou  these  two  bars,. 
tfae  only  serious  obstructions  to  navigation,  will  be  completed. 

The  work  will  not  be  permanent,  but  it  is  thought  that  the  improve- 
ment on  the  lower  bar  will  last  much  longer  than  heretofore,  on  account 
of  the  revetment  walls  which  were  designed  to  prevent  the  sea  froBtt 
washing  the  ezeavated  material  back  into  the  channel.  Tbe  commerce- 
passing  through  Calcasieu  Pass  and  River  is  estimated  at  about  $375,000^ 
per  annum. 

It  comes  from  the  town  of  Lake  Charles,  La.,  where  the  annual  cut 
of  lumber  is  estimated  to  be  worth  $750,000,  about  one-half  of  which  i» 
sent  away  by  rail.  The  total  estimated  value  of  commerce  and  naviga- 
tion, which  the  improvement  is  designed  to  benefit,  is  estimated  at  ^ 
value  of  $1,209,250. 

In  oottsequence  of  a  competing  water  route  to  market,  the  rates  of 
Aoeight  on  lumber  by- rail  from  Lake  Charles  to  Texas  ports  are  about 
$2  per  1,000  feet  less  than  at  other  localities  where  the  railway  haul  is 
less. 

The  money  available  will  complete  the  cuts  and  work  herein  re- 
ferred to. 

I  append  report  of  First  Lieut  O.  T.  Crosby,  Corps  of  Engineers,  giv- 
ing commerce  statistics. 

Money  statement 

Jiitt  1, 1SS6,  MKmot  available $19,180.71 

Jaly  1, 1887,  amoDDt  ezpetided  during  flscal  year,  ezolnsiye  of 

liabilHies  oatfltanding  JqIt  1;  1806 tl,9M.91 

Jaly  1, 1887,  oatatandiDg  liabihties 14.43 

'—      1, 049. 3^ 

Jaly  1, 1887,  aiBoaiit  available 17,231.33^ 


REPORT  OF  LnBUTSNANT  O.  T.  CROSBT,  CORPS  OV  KNGimBBBS. 

Nkw  Orleans,  La.,  December  16,  1886. 

Sir  :  I  have  the  honor  to  report  as  foUows  on  the  commeree  affected  by  improvement 
of  Calcaeieo  River  and  Pasfi,  also  ezpenditnres  actual  and  probable. 

For  Calcasieu  River  three  appropriations  have  been  made,  aggre^ting  $16,500,. 
the  dates  of  wliich  are  18SI,  1862,  and  1884.  Of  this  snm  only  |244.54  has  been  ex- 
pended, it  having  been  found  that  no  improvement  on  the  river  was  desirable  before 
improvement  of  the  pass  had  been  effected.  Congress  at  its  last  session,  therefore, 
ordered  tbe  transfer  of  the  whole  appropriation,  which  had  been  diminished  only  by 
the  cost  of  examinations,  given  above,  to  Calcasieu  Pass.  No  money  is  required  for 
Calcasieu  River,  either  for  completion  or  mainteinance  of  an  improvement. 

Commercial  statistics  will  be  the  same  as  those  hereafter  given  for  Calcasieu  Pass., 

For  Calcasieu  Pass  appropriations  have  been  made,  as  follows : 

June  10, 1872 $15,000.0(^ 

March  3,  1881 12,000.00 

AugUttta,  1882 3,000.00 

August  5,  1886,  by  transfer,  as  explained  above 16,255.4& 

Total 46,255.4(> 
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Up  to  beginning  of  the  present  fiscal  year  the  sum  of  $27,074.75  had  been  expesdei 
on  tuis  work. 

With  this  expenditure  a  channel  over  the  bar  at  the  head  of  Calcasien  PasBvii 
twice  dredged,  once  in  1874,  once  in  1881-*82.  On  the  present  project,  that  of  redredf- 
ing  and  revetting  the  same  cnt,  the  amoant  of  $713.66  baa  been  expended,  making i 
total  up  to  date  of  $27^788.4 1,  and  leaving  a  balance  available  of  $li^4^.0&.  Ko  ffloif 
than  this  will  be  required  for  completion  of  present  project. 

Ic  Id  difficnlt  to  state  what  the  annual  cost  of  maintenance  will  be.  Aasnmingt^ 
until  it  rots  the  revetment  will  keep  the  channel  dear,  and  that  the  revetment  wiD 
last  at  least  four  years,  and  that  the  whole  work  must  then  be  done  uver  at  pram 
figures,  the  average  annual  cost  maybe  placed  at  $4,000. 

From  reports  made  to  the  Chief  of  Engineers  about  the  time  when  the  first  cat  v« 
made,  it  is  learned  that  lumber  was  almost  the  sole  product  put  on  the  market  in  tka 
legion,  and  that  the  fifteen  mills  then  running  prmluced  annually  about  $390,09 
worth  of  lumber.  About  forty-two  schooners,  averaging  50  tons  bairden,  four  tteam- 
boats,  and  one  tugboat  were  engaged  in  this  trade.  The  improvement  increased  tk 
available  depth  from  about  3.5  feet  to  nearly  6  feet,  and  permitted,  certainly  aidei 
in  the  extension  of  business  shown  in  the  discussion  of 

PRK8KNT  COMMSRCS. 

Lumber  is  still  the  only  industry  largely  developed.  Ten  large  saw-mlUs  prodaoe 
annually  about  100,000,000  feet  of  lumber,  valued  at  $960,000. 

It  will  be  observed  that  this  figure  is  in  excess  of  that  given  by  an  inTe8ti|pitJ« 
made  about  two  years  ago  by  about  $200,000. 

Reliable  parties  were  carefully  consulted  in  both  cases.  Since  the  report  of  IB^ 
several  of  t  lie  largest  mills  near  Lake  Charles  have  by  imprt>ved  machinery  IncmMi 
their  capacity.  This  will  account  for  a  portion  of  the  discrepancy ;  the  remainder  ii 
such  as  IS  to  be  expected  in  an  inquiry  not  made  b>  rigid  examination  of  books,  iMt 
from  the  memory  of  ten  or  more  individaals.  Save*  in  two  or  three  instances,  the  fif> 
ures  for  each  mill  were  obtained  directly  from  the  managers.  These  100,000,000  ieti 
of  lumber  are  sold  chiefly  in  Texas,  Galveston  and  Corpus  Christi,  being  promiiMi^ 
purchasing  points.  Because  of  water  competition,  so  1  was  informed,  rates  toGal- 
ve<*tou  by  rail  have  been  reduced  from  $5.50  per  M  to  $3.50,  which  is  also  the  walff 
rate.  Therelore  while  only  from  one-third  to  one-half  of  the  cut  now  goes  bv  water(the 
proportion  has  lately  diminished  because  of  deterioration  of  the  channel),  the  aiiU- 
men  hold  that  the  existence  of  the  6-foot  water  route  saved  them  $2  per  M  on  100,000,000 
feet  or  $200,000  per  year.  The  cut  now  being  dredged  for  the  third  time,  and  veltei 
for  1  he  first,  has  recently  shoaled  so  much,  that  but  for  the  present  work  it  was  kani 
that  the  water  route  as  a  live  competitor  would  cease  to  exist. 

Besides  the  lumber  mills,  two  shingle  mills  out  about  26,500,000  shingles,  rallied  at 
$66,250  per  year. 

The  shipment  of  stock  reaches  3,000  per  year,  which  at  $18  per  head  give  a  vilsi> 
tion  of  $5d,000.  It  was  estimated  that  nearly  as  many  more  are  permitted  to  pcnk 
on  the  prairies,  because,  being  of  a  poor  class,  they  can  not  be  profitably  shipped al 
rail  rates — $5  per  head  to  New  Orleans.  Stock  sbipmenta  can  not  now  be  iMdi 
by  water,  because  this  class  of  freight  requires  vessels  of  deeper  draught  tbao  eat 
now  be  admitted  over  the  bars. 

Of  agriculture  there  is  as  yet  very  little.  Small  quantitiea  of  rioe,  cotton,  vd 
oranges  will  aggregate  perhaps  $50,000  per  year  in  value. 

A  considerable  portion  of  the  shipping  uaed  in  carrying  lumber  from  Lake  CbailM 
is  owned  by  residents  ;  the  freights  paid  to  this  portion  are  therefore  to  be  conid- 
ered  a  part  of  the  annual  produce  of  the  country.  1  have  no  exact  fiii^iires  oo  tkai 
point,  but  estimate  these  earnings  to  be  about  $75,000  out  of  $465,000  total  freight  biB 
on  annual  exports. 

The  annual  produce  of  the  Calcasieu  region  is  thus  found  to  be : 

Lumber $960,011 

Shingles 6g,£l 

Stock 5g,CQ| 

Agricultural  products 50,000 

Freights TS^OOI 

Total 1,209,£« 

It  is  to  be  noted  that,  on  aooount  of  the  nature  of  the  produota,  the  flight  bill  of 
this  region  is  a  very  large  one— about  33  per  cent,  of  the  value  of  the  goods.  Heo«t 
the  question  of  transportation  is  one  of  unusual  importance.  Any  saving  in  thisna^ 
ter  would  doubtless  be  divided  in  varying  ratio,  according  to  conditions  at  point  «< 
consumption,  between  producer  and  consumer,  and  would  thna  be  a  widelv  disi 
Dated  benefit. 
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Nothing  ha»  been  said  coDcerning  freight  on  imports,  these  being  bandlt:(l  almost 
entirely  by  railroad,  and  rates  being  almost,  If  not  qnite,  independent  of  water- routes. 
Galveston  is  at  present  the  only  selling  market  which  is  at  the  same  time  a  baying 
market,  and  the  goods  bought  there  aresach  as  are  preferably  shipped  by  a  quick 
route.  Should  steam  navigation  ever  bo  established,  it  U  probable  that  imports  from 
Galveston,  and  perhaps  other  points,  would  come  by  wat-er. 

PROSPECTIVE  COMMERCE. 

It  would  seem  that  a  very  considerable  development  of  commerce  in  this  region  is 
only  awaiting  better  water  transportation.  There  is  an  area  of  about  3,700  square 
miles  tributary  to  this  stream,  Calcasieu  River,  and  it«  branches.  Of  this  about  1,600 
square  miles  are  timber  lands,  about  the  same  number  are  grazing  or  agricultural 
land,  and  600  square  miles  are  sea  marsh.  The  timber  lands  when  cleared  of  course 
become  agricultural  lands. 

The  timber  is  principally  pine.  To  indicate  what  is  expected  in  the  future,  it  may 
be  mentioned  that  235  square  miles  of  timber  lands  are  now  held  by  a  Michigan  com- 
pany, running  one  of  the  largest  mills.  Other  mill-owners  hold  large  tracto.  They 
claim  that  within  a  few  years  their  cut  would  be  doubled  if  the  proposed  outer-bar 
improvement,  admitting  vessels  of  11  or  12  feet  draught,  were  completed.  Besides 
giving  them  new  markets,  it  is  claimed  that  there  would  be  a  saving  of  $2  per  thou- 
sand in  shipping  to  present  markets.  Thus,  taking  the  average  schooner  cargo  to  Cor- 
pus Christ!,  60,000  feet,  at  |6=|300,  suppose  the  capacity  doubled,  100,0(X)  feet,  at 
$4=1400. 

The  heavier  vessel  will  require  but  one  more  sailor,  oosting,  say,  $50  per  month. 
The  trip  is  made  in  about  one  month.  Hence  on  the  larger  vessel  there  is  received  at 
$4  per  M  $100  more  per  trip,  while  expense  is  increased  but  $50  as  compared  with  the 
present  draught,  about  G  feet. 

Even  on  the  present  cut  there  would  therefore  be  a  saving  of  something  like  $200,000, 
supposing  the  railroad  to  come  down  to  possible  water-route  figures  rather  than  lose 
the  trade.  Should  the  cut  be  doubled,  the  Having  over  present  rates  would  bo  $400,000. 
As  an  evidence  of  the  fact  that  the  business  would  largely  increase  with  heavier  ves- 
sels, it  was  stated  to  me  that  recent  orders  from  South  America  and  Mexlci  had  been 
refused,  while  perhaps  15,000,000  feet  lumber  lie  in  the  yards  around  Lake  Charles. 
The  long  and  dangerous  voyages  can  not  be  undertaken  at  paying  rates  by  the  small 
vessels  now  in  the  trade. 

The  saving  on  the  present  cut  of  shingles,  proportioned  as  above,  would  be  about 
$5,300  per  year.  Of  the  3,700  square  miles  referred  to  above,  perhaps  2,500  square 
miles  are  held  by  a  single  company,  while  their  entire  holding,  as  reported  to  rae  by 
the  officers  of  the  company  is  about  2,100,000  acres,  or  3,2d0  square  miles.  A  portion 
of  this  lies  near  the  Menneutan,  a  stream  to  the  east  of  Calcasieu ;  but  the  product  from 
the  whole  area  might  have  its  freight  rates  affected  by  rates^on  the  Calcasieu  should 
that  stream  be  given  12  feet  over  the  outer  bar.  I  was  informed  that  the  capital  of 
this  company  is  largely  from  England,  partly  from  Iowa.  Much  embarrassment  in 
the  effort  to  <'  ovelop  this  vast  tract  is  met  by  reason  of  the  lack  of  water  transporta- 
tion. Thus  he  manager  of  the  stock,  business  estimates  that  300,000  head  of  cattle 
and  750,000  tons  of  hay  could  be  raised  on  the  highlands.  Both  would  be  profitable 
products  shipped  by  water  to  the  West  Indies  and  the  Atlantic  seaboard. 

Present  railroad  rates  make  it  almost  impossible  to  develop  either  interest. 

Depending  npon  the  working  of  the  agricultural  lands  are  other  projects  content- 
plated  by  the  company,  such  as  meat  and  fruit  canning  factories. 

Of  the  marsh  lands  3,000  acres  have  been  levied  and  thoroughly  reclaimed,  while 
3,000  more  are  nearly  reclaimed.  It  is  estimated  that  all  this  sea-marsh  land  is  of 
excellent  quality  for  rice,  sugar,  or  general  vegetable  culture,  and  will  readily  yield 
a  product  of  $25  value  per  year  per  acre. 

I  believe  it  is  the  endeavor  of  the  company  to  develop  their  lands  by  selling  to 
settlers,  but  whether  it  will  be  this  or  a  rent  system  I  can  not  say  with  certainty. 

Laying  aside  all  question  of  public  policy  affected  by  such  large  ownership,  it  may 
be  said  that  the  large  amount  of  capital  involvedjn  this  tract,  and  the  lumoer  lands 
also,  is  a  gnaranty  of  future  development,  should  transportation  facilities  be  im- 
proved either  by  public  or  private  means. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
Fir9t  Lieut  of  EngineerB, 

Mig.  W.  H.  Heuer, 

Citrps  of  Engineers^  U,  S.  A, 
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S  12. 

IMPROVEMEJTT  OF  BAYOU  PIERRE,  MISSISSIPPI. 

The  prelimiDary  examination  of  this  bayoa  was  authorized  by  Gci- 
^^.88  and  made  in  1884.  A  full  report  of  the  examination  ^was  pab- 
lished  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1835.  Part  of 
the  bayou  was  deemed  worthy  of  partial  improvement  by  the  remoral 
of  logs,  8nag8,  and  overhanging  trees,  at  an  estimated  cost  of  $20,0(M. 

In  August,  1886,  Congress  appropriated  $5,000  for  "  improving  Bayoi 
Pierre,  Mississippi,  continuing  improvement."  With  this  money  tk 
«nag-boat  formerly  in  use  on  the  Teche  improvement,  then  no  longer 
irequited  for  that  work,  was  put  in  thorough  repair,  and  in  January,  1^. 
the  plant  was  towed  to  the  Bayou  Pierre,  Mississippi,  and  the  woci 
of  cleaning  out  the  bayou  commenced  and  continued  until  the  end  of 
February,  when  high  water  backing  up  from  the  Mississippi  prevented 
further  work.  During  the  short  time  engaged,  51  snags  and  COS  over- 
hanging  trees  were  removed  from  the  bed  and  banks  of  the  stream,  and 
a  reasonably  good  steamboat  channel  was  obtained  from  the  mouth  op- 
stream  as  far  as  the  project  called  for. 

In  June,  1887,  the  water  in  the  bayou  having  fallen  sufficiently  to  en- 
able work  to  be  resumed  to  advantage,  work  was  again  undertaken,  and 
in  this  month  84  snags,  35  sunken  logs,  and  liO  overhanging  trees  were 
removed.  A  channel,  such  as  was  contemplated  in  the  project  mide 
for  the  improvement  of  the  bayou  in  18^  has  been  completed  at  t 
cost  of  little  less  than  $5,000.  All  the  snags  and  overhanging  trw 
that  could  interfere  with  navigation  when  there  is  navigable  wat^ii 
the  bayou  have  been  removed.  When  the  snag-boat  entered  the  faajit 
in  January,  1887,  she  had  to  cut  her  way  through  the  worst  of  *tk 
obstructions.  At  this  time  the  water  in  the  bayou  was  quite  high, 
caused  principally  by  backwater  from  the  Mississippi. 

Ordinary  freshets  occurred  in  the  Bayou  Pierre  subsequently,  and 
the  currents  loosened  up  much  of  the  material  heretofore  forming  tk 
obstructions ;  and  a  channel  having  been  opened,  much  of  this  material 
doated  out  into  the  Mississippi  in  the  shape  of  drifts,  so  that  after  a 
channel  had  once  been  openecl  by  our  labor  nature  aided  very  much  in 
doing  the  balance.  The  breaking  through  of  these  piles  of  drift  also 
lowered  the  depth  of  water  in  the  \yoo\s  above  and  develo|>ed  rock  bot- 
tom in  places  where  such  was  unexpected,  near  and  above  WidoT'i 
Oreek,  about  12  miles  above  the  mouth,  with  such  shoal  water  on  this 
bottom  as  to  make  it  difficult  to  haul  the  snag-boat  over  these  localities 
though  drawing  only  18  inches  of  water.  Many  of  the  larger  loo« 
rocks,  some  weighing  over  2  tons,  were  broken  up  and  removed  froo 
the  channel,  it  was  also  found  that  when  the  bayou  was  high  fro« 
backwater  and  with  no  perceptible  current,  a  riseof  40feet  at  the  moatk 
only  produced  a  rise  of  13  feet  at  the  railroad  bridge,  distant  about  1» 
miles  above  the  mouth,  A  reasonable  inference  to  ^  deduced  from  tltf 
fact  is  that  the  surface  slope  of  the  bayou  must  be  at  least  27  feetaod 
is  probably  much  more.  A  single  night's  rain  also  mised  the  water  in 
the  bayou  10  f€»et  in  height  and  produced  a  current  estimated  at  7  miks 
per  hour.  This  torrent  carried  such  an  immense  volume  of  drift  that 
no  boat  could  have  stood  against  it  or  remained  in  the  bayou  unless 
tied  to  the  bank  under  the  protection  of  the  timber  growing  on  it* 
oanks.  In  ten  hours  thereafter  the  bavou  resumed  its  normal  slufffisk 
condition. 
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Oq  June  27, 1887, 1  personally  inspected  the  bayou.  The  Vicksburgh 
gauge  indicated  a  reading  of  22  feet,  or  22  feet  above  low-water  mark ;  at 
this  stage  of  the  Mississippi  at  Widow's  Creek,  on  Bayou  Pierre,  the  water 
was  10  feet  deep,  and  3  miles  above  Widow's  Creek  the  depth  of  water  was 
only  4  feet,  while  5  miles  above  Widow's  Creek  there  was  not  water 
enough  for  a  skiff  to  float.  This  serves  to  indicate  the  rapid  slope  of  the 
bottom  of  the  bayou.  One  of  the  workmen  engaged  on  the  snag-boat, 
who  is  thoroughly  familiar  with  the  bayou,  states  that  at  the  low- water 
stage  of  the  Mississippi  a  skiff  drawing  12  inches  can  not  get  into  the 
bayou  1  mile  above  its  mouth.  There  is  no  commerce  whatever  on  the 
bayou,  and  during  the  greater  part  of  the  six  months  that  our  snag-boat 
has  been  in  the  bayou  it  was  in  a  navigable  stage  for  steam  boating ; 
but  in  all  this  time  only  two  skiffs  and  no  other  floatingcraft  were  seen. 

As  the  work  is  now  practically  completed  as  far  as  the  project  called 
for,  though  at  an  expense  far  less  than  that  estimated,  it  seems  useless 
to  spend  any  more  money  on  this  work.  The  snags  and  overhanging 
trees  having  been  removed,  there  are  now  no  longer  serious  obstructions 
to  navigation  in  the  bayou,  excepting  shoal  water  during  low  stages  of 
the  Mississippi;  and  to  bla^t  out  rocks  and  to  remove  snags  imbedded 
below  the  present  bed  of  the  bayou,  and  then  dredge  so  as  to  increase  the 
depth  of  water  in  the  bayou,  was  never  projected,  and  would  cost  far 
more  than  is  commensurate  with  the  benefits  to  be  derived  from  such 
improvement.  The  improvement  made  will  not  be  permanent,  as  the 
same  kind  of  obstructions  are  likely  to  re-form  at  any  time. 

No  further  immediate  appropriations  are  in  my  judgment  required. 

Money  statement 

Amount  appropriated  by  act  approved  Aagast  5, 1886 $5, 000. 00 

Jalv  1,  1887,  amoant  expended  daring  fiscal  year,  exclosive  of  liabilities 

outstonding  July  1, 18d6 3,947.36 

Jnly  1,  1887,  amount  available '. 1,052.64 


S  13. 

IMPBOVEMENT  OF  SABINE  RIVER.  LOUISIANA  AND  TEXAS. 

A  survey  of  the  mouth  of  this  river  was  made  in  1871.  It  had  a 
channel  over  the  bar  3^  feet  deep. 

In  1872-'73  the  survey  was  extended  from  the  mouth  to  Belgora, 
Tex.  The  information  obtained  did  not  warrant  the  expenditure  of  any 
money  for  improvement  above  Hamilton,  Tex.,  about  247  miles  above 
the  mouth,  to  which  point  there  is  3  feet  dei>th  for  about  three  months 
in  esich  year.  Th«  estimated  cost  of  improvement  over  this  stretch  of 
river  by  i-emoval  of  obstructions,  such  as  logs,  snasrs,  fallen  trees,  etc., 
was  $18,000.  In  June,  1878,  Congress  appropriated  $10,000  for  the  im- 
provement, with  which  a  channel  6  feet  deep,  70  to  100  feet  wide,  was 
dredged  over  the  bar  at  the  mouth.  March  3, 1879,  Conjrress  appro- 
priated $6,000  more  and  provided  for  a  resnrvey  of  the  river  from  its 
mouth  to  East  Hamilton.  After  the  survey  was  comi)li*ted  it  was 
deemed  iidvisable  to  expend  this  money  in  improving  the  river  above 
Orange,  and  cuts  were  made  from  the  main  river  into  tlie  narrows  and  at 
Dead  Bend ;  large  numbers  of  sunken  logs  and  snags  were  removed  from 
the  npper  part  of  the  narrows,  enabling  vessels  of  6  feet  draught  to  get  30 


\ 
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miles  up  river  above  Orange.  In  1880  Congress  appropriated  $3,000 
and  in  1881  $7,000  more  for  this  river.  The  bar  at  the  month  had 
again  shoaled.  This  was  redredged  in  1881-^82  to  a  depth  of  6  feet, 
and  a  channel  100  feet  wide  was  made  a  little  over  1  mile  in  len^h. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement 
As  the  river  is  in  a  sufficiently  good  navigable  condition  for  the  limited 
commerce  which  it  carries,  this  money  has  not  l)een  used,  and  it,  to- 
gether with  a  small  balance  left  over  from  former  appropriations,  is  yei 
available.  •  No  work  has  been  done  daring  the  past  year. 

CONDITION  OF  THE  WORK  AT  PRESENT. 

The  dredged  channel  has  shoaled  somewhat,  and  many  saw  logs  have 
been  lodged  in  it,  bat  there  is  a  deep  enongh  channel  for  the  very  limited 
commerce  using  the  river,  and  while  the  commerce  is  so  small  and  not 
perceptibly  increasing,  it  is  deemed  inadvisable  to  make  any  farther 
improvement  at  present. 

It  is  not  evident  that  the  improvements  tbns  fieu'  made  have  beeo  of 
much,  if  any,  commercial  advantage.  When  the  channel  was  at  its  beet 
fireight  rates  were  not  reduced,  nor  did  the  commerce  on  tiie  river  per- 
ceptibly increase. 

No  appropriations  for  the  fiscal  year  ending  June  30, 1889,  is  asked. 

Money  statement 

July  1,  l^,  amoant  avftiUble $4,546.56 

July  1,  IB87,  amount  available 4,S46.S6 


S  14. 

IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

The  river  was  surveyed  in  1872  and  1873  and  reserved  from  Bevib- 
port  to  its  mouth.  The  following  are  the  appropriations  made  for  tli» 
river: 

June  18,1873 $8,a» 

March  3,  1679 5,a» 

June  14, 1880 5,«» 

March  3,  1881 3.0» 

August  2. 1882 5,000 

Julys,  1884 7. 


Total 33,000 

The  project  contemplated  dredging  a  channel  over  the  bar  at  tbe 
mouth  of  the  river  and  the  removal  of  obstructions  from  the  river  be- 
tween Bevilsport  and  Yellow  Bluflf. 

Tbe  bar  at  the  mouth  was  dredged  in  1880,  and  a  channel  6  feet  deep, 
30  to  60  feet  wide,  was  obtained. 

In  1882  the  obstructions  between  Yellow  BluflF  and  Bevilsport  were 
removed.  Tbe  original  estimated  cost  of  making  these  improvements 
was,  for  work  at  the  mouth  of  the  river,  $26,318.05,  and  for  up  river, 
$15,000;  a  total  of  $41,318.05. 

The  amount  thus  far  spent  has  been  $21,332.16,  leaving  a  balance 
available  of  $11,667.84,  an  amount  probably  sufl&cient  to  redre<lge  » 
6  foot  channel  over  the  bar  at  the  mouth  sufficiently  wide  for  the  pu^ 
poses  of  navigation. 
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The  bar  at  the  month  of  the  river  has  again  shoaled,  antil,  at  ex- 
treme low  water,  there  is  a  depth  of  abont  3  feet  over  it.  There  is  very 
little  commerce  passing  in  and  ont  of  the  river,  bnt  as  the  bar  at  this^ 
place  is  the  shoalest  obstruction  between  the  Gnlf  and  Beaumont,  Tex., 
and  the  money  is  available  for  dredging  the  bar,  it  is  thought  advisable 
to  reopen  this  channel. 

When  reopened,  while  it  will  not  be  permanent,  it  is  thought  it  may 
remain  in  fair  navigable  condition  for  several  years.  No  appropriation 
is  required  for  the  fiscal  year  ending  June  30, 1889.  The  only  com- 
merce on  the  river  is  carried  by  an  average  of  two  small  schooners  per 
week,  and  by  one  steam- boat,  carrying  brush  for  use  in  the  construction 
of  the  Government  works. 

Money  statement. 

July  1, 1886,  amonnt  avaiUble $11,667.84 

Jnlyl,  1887, ftmonnt  available — 11,667.84 


1  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889    1 1 ,  667. 84 

2  Snbmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 


S  15. 
IMPROVEMENT  OF  SABINE  PASS,  TEXAS. 

The  object  of  the  improvement  is  to  obtain  deep  water  over  the  bar 
at  the  entrance  of  the  harbor.  In  1873  and  1880  channels  from  12  ta 
16  feet  deep  were  dredged  through  the  bar,  but  soon  thereafter  refilled^ 
In  1882  a  project  and  estimate  for  getting  deep  water  were  submitted. 

The  plan  was  to  build  two  jetties  of  brush  and  rock,  each  a  little  less^ 
than  4  miles  in  length,  extending  from  shore  across  the  bar  out  to  deeper 
water  in  the  Gulf,  at  an  estimated  cost  of  $3,177,606.50.  Since  this  time 
Congress  made  the  following  appropriations  for  this  work: 

August,  1882 $150,000 

July,  1884 200,000 

Angast,  1886 198,750 

Total 548,750- 

All  the  work  done  here  thus  far  has  been  by  contract  after  due  ad- 
vertisement. The  work  of  jetty  building  began  in  1883.  With  the  first 
appropriation  made,  viz,  $150,000,  and  about  the  same  amount  of  un- 
expended balance  left  over  from  former  appropriations,  a  contract  was^ 
made  and  188,552  cubic  yards  of  jetty  was  built  The  work  was  con- 
fined to  the  West  Jetty.  With  the  money  appropriated  in  1884  new 
contracts  were  made,  work  on  the  West  Jetty  was  continued,  and  that 
on  the  East  Jetty  was  commenced.  In  August,  1885,  this  contract  was 
completed.  Up  to  that  time,  August,  1885,  the  East  Jetty  was  built  up 
to  the  level  of  mean  high  water  for  a  length  of  10,840  feet,  or  a  little 
over  2  miles  in  length.  The  West  Jetty  foundation  was  laid  for  a  length 
of  16,074  feet,  of  which  7,*J70  feet  was  raised  to  the  level  of  mean  high 
tide. 

The  results  produced  by  these  only  partially  completed  jetties  in  the 
fiscal  year  ending  June  30,  1886,  was  to  increase  the  depth  of  wa'er  on 
the  bar  to  8  feet  in  the  shoalest  places,  where  the  original  depth  when 
work  commenced  was  from  6  to  6J  feet,  or  an  intTcase  in  depth  of  about 
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25  per  cent ;  this  means  that  the  curreuts  directed  by  the  jetties  scoured 
out  a  little  more  than  1,000,000  cubic  yards  of  material  from  the  bar. 

In  June,  1886,  these  jettievS  encountered  a  cyclone  and  worked  an  esti- 
mated damage,  principally  to  the  top  work  of  jetties,  of  about  $23,000. 

In  October,  1886,  proposals  were  invited  for  continuing  the  work  with 
the  appropriation  made  in  August  of  that  year,  and  the  following  bids 
were  received : 


Ko. 


1 

2 


Kames  of  bidden  and  their  reeidmee. 


Brush  mat- 
treesee  in 
pUce,  per 

cable  yard. 


For  sand- 
stone rock  in 
place,  per  ton. 
2,M0poands. 


For  grmnite 

rock  in  place. 

per  ton,  2,240 

poonda. 


For  ojilv 

aheOsii 


S 


A.  IL  Shannon.  Galveston.  Tex 

Peter  Borke,  Mobile;  Williaoi  Fagan. 
New  Orleans,  and  Robert  A.  Wilson, 
New  Orleans* 

Lonisinna  Jetty  and  Lightering  Com- 
pany, New  Orleans  


$1.75 

L62| 
L55 


$4.  CO 

4.00 
3.90 


1.80 
4.2S 


CM 

.9 


*  Bid  incomplete. 

Contract  was  awarded  to  Lonisiana  Jetty  and  Lightering  Company  for  bnuh  il 
$1.55  per  cubic  yard,  and  granite  at  $4.25  per  ton  (2,240  Ibe.). 

In  this  same  month,  daring  a  violent  gale  in  the  Gulf,  a  tidal  ware 
arose  and  inandated  temporarily  the  entire  country  bordering  Sabic€ 
Pass  and  Lake.  The  water  is  credibly  reported  to  have  reached  a  heigbt 
of  8  feet  above  the  ground  on  which  the  town  of  Sabine  Pass  stood. 
In  less  than  an  hour  from  the  time  this  wave  reached  its  height  over  90 
per  cent,  of  the  bouses  iu  Sabine  Pass  were  either  lifted  ofif  their  foaDdar 
tion,  thrown  down,  drifted  away,  or  destroyed.  One  hnudnd  and 
thirty  lives  were  lost,  and  the  few  people  spared  were  left  destitote. 
The  current  is  reported  to  have  run  with  a  surface  velocity  of  over  20 
miles  per  hour,  and  its  direction  was  inward  from  the  Gulf  towaids  the 
lake.  At  all  events,  iu  a  very  short  time,  with  the  exception  of  five  or 
six  houses,  Sabiue  Pass  as  a  town  was  wiped  out  of  existence.  An  ex- 
amination of  the  jetties  made  a  few  weeks  after  the  storm  showed  that 
the  injury  to  jetties  due  to  storm  was  slight. 

Work  on  the  new  contract  was  resumed  iu  January,  1887,  most  of 
the  work  being  contined  to  the  extension  of  the  East  Jetty  and  to 
building  this  jetty  up  to  high-water  mark  throughout  its  length.  Dur- 
ing the  past  fiscal  year  the  foundation  of  the  East  Jetty  h^  beeo  ex- 
tended until  its  outer  end  is  14,000  feet  from  shore.  This  jetty,  except 
here  and  there,  where  a  little  rock  has  yet  to  be  thrown  on  to  raise  it 
to  its  full  height^  is  completed  up  to  the  level  of  mean  high  tide  for  a 
distance  of  13,312  feet  from  the  shore  end.  About  9,100  linear  feet  of 
this  jetty  has  been  increased  from  2  to  6  feet  iu  heigh  t»  to  replace  dam- 
age by  storms  and  compression  of  brush  due  to  weight  of  rock  and 
action  of  the  sea.  It  was  noticed  that  numerous  places  in  lK>th  jetties 
that  had  been  built  up  to  mean  high-tide  level  in  previous  years  had 
settled.  Whether  this  was  due  to  a  bodily  subsidence  of  the  jetties,  to 
<x)mpression  of  the  brush,  to  a  washing  away  of  rock,  to  the  eflects  of 
the  teredo,  or  either  of  several  of  these  causes  combined,  was  oot 
known. 

In  May,  1887,  a  careful  examination  by  divers  was  made  at  st»veral 
different  points,  especially  iu  the  West  Jetty,  which  had  been  longest 
built,  for  a  detailed  report  of  which  see  Mr.  Eaymoncl's  report  herewith. 
Mr.  Kaymond's  examination  shows  tbe  foundation  course  of  West  Jetty 
to  be  intact  for  a  distance  of  9,000  feet  from  the  shore  end ;  from  9,000 
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feet  to  llyOOO  feet  from  shore  the  injury  to  foundation  course  incieases, 
and  beyond  11,000  feet,  viz,  from  11,000  to  16,070,  the  foundation  course 
is  destroyed.  On  this  foundation  course  a  second  tier  of  mats  6,146 
feet  long  and  30  feet  wide  was  built  in  1883.  This  tier  is  very  little  in- 
jured, excepting  the  top  fascines,  which  were  not  covered  with  rock.  Of 
the  third  or  top  tier,  built  in  1885,  which  was  0,700  feet  long  and  15  feet 
wide,  3,000  feet  remains;  the  other  3,700  feet  were  broken  up  or  moved 
to  the  sea  slope  of  the  jetty  in  the  storm  of  June,  1886. 

The  loss  in  height  of  jetty  was  ti-aced  and  accounted  for  as  follows: 
The  foundation  tier  invariably  settled  into  the  mud  equal  to  the  depth 
of  the  lower  fascines,  viz,  at>out  5  inches.  The  weight  of  rock  ballast 
on  top,  together  with  pounding  of  sea,  compressed  and  compacted  the 
brush  after  each  mattress  was  laid,  sometimes  50  per  cent,  of  its  bulk 
as  compared  with  its  measurement  when  launched,  and  on  the  outer 
mile  of  foundation  coursie  the  loss  is  due  entirely  to  loss  of  brush  owing 
to  insufficient  ballast  and  the  teredo.  When  the  jetties  were  sufficiently 
ballasted  there  was  practically  no  loss  of  material ;  the  destruction  of 
the  teredo  was  insignificant.  The  compression  of  the  brush  within  the 
mattresses  when  first  placed  must  and  will  continue. 

Prior  to  the  present  year  the  brush  in  the  mattresses  was  compressed 
by  means  of  levers.  The  amount  of  compression  possible  by  this  means 
permitted  the  brush  filling,  of  about  4  feet  in  height,  to  be  compressed 
•7  of  1  foot.  During  the  past  year  iron  screws  were  used  for  compressing, 
and  the  result  was  that  a  4foot  thickness  of  brush  filling  could  be  and  was 
squeezed  down  .11  of  a  foot;  in  other  woids,  a  mattress  4  feet  in  height, 
exclusive  of  the  grillages  at  top  and  bottom,  was  compressed  till  it  only 
measured  2.9  feet  in  height,  or  fully  one  half  more  than  was  possible 
without  screws.  Notwithstanding  all  this  compression,  when  these 
mats  are  placed  in  the  jetties  the  weight  of  rocks  placed  on  top  to  se- 
cure them  increases  the  compression  so  that  a  4- foot  thick  mattress  when 
finally  in  place  and  fully  compressed  measures  only  about  2  feet,  or  a 
trifle  less,  in  vertical  height. 

The  strangest  feature  developed  by  this  examination  was  the  per- 
foration of  the  sand  i  ock  heretofore  used  as  ballast.  The  rock,  when 
removed  from  the  jetty  and  examined,  was  found  full  of  holes,  many  of 
them  going  through  each  piece  of  rock,  the  holes  varying  in  diameter 
from  ^  inch  to  less  than  1  line.  It  is  believed  that  these  perforations 
are  made  by  a  marine  animal,  the  nature  or  name  of  which  to  me  is 
unknown. 

There  has  been  practically  no  commerce  at  Sabine  Pass  the  past  year. 
The  large  vessels  which  came  there  brought  the  rock  from  New  York  for 
building  the  jetties.  A  few  little  schooners  passed  in  and  out,  carrying 
small  loads,  generally  to  and  from  Beaumont  and  Orange,  Tex.  No 
railroad  trains  have  run  to  or  from  the  Pass  since  the  storm  of  last 
October,  as  about  10  miles  of  the  road-bed  was  seriously  damaged  or 
destroyed,  and  this  has  not  been  repaired  or  replaced.  About  one 
month  more  of  work  on  the  jetties  will  complete  the  present  contract. 
About  $190,000  worth  of  work  will  then  have  been  done  in  a  little  less 
than  eight  months  on  one  jetty. 

Twice  this  amount  of  work  could  have  been  done  on  this  jetty,  aud 
the  same  amount  on  the  other  jetty,  had  the  funds  been  available.  The 
best  results  in  the  way  of  obtaining  deep  water  by  jetties  can  only  be 
obtained  by  continuously  rai)id  work  on  them.  Large  appropriations 
only  can  accomplish  this.  At  the  rate  at  which  appropriations  have 
been  made  for  this  work  it  will  require  sixteen  years'  additional  time  to 
complete  the  jetties  as  projected  and  approved,  thus   compelling  a 
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Tbo  followiDg  is  a  detailed  statement  of  the  width  of  various  courses  and  present 
tieights  of  this letty,  lengths  being  counted  from  the  shore  end. 

0  to  1,300  feet  single  tier,  15  feet  wide,  0.5  to  2  feet  above  mean  low  tide. 

1,:^  to  2,341  feet.  Two  tiers.  Foundation,  30  feet  wide ;  second  tier,  15  feet  wide ; 
1  foot  to  2  feet  above  mean  low  tide. 

2,341  to  3,700  feet.  Three  tiers.  Foundation,  30  feet  wide;  second  tier,  15  feet 
wide ;  thirtl  lier.  24  feet  wide ;  average  8  feet  above  mean  low  tide. 

3,700  to  10,890  feet.  Three  tiers.  Foundation,  40  feet  wide;  second  tier,  15  feet 
wide;  third  tier,  30  feet  wide ;  0.8  feet  to  2  feet  above  mean  low  tide. 

10,890  to  11,170  feet.  Three  tiers.  Foundation,  40  feet  wide;  second  tier,  40  feet 
wide :  third  tier,  30  feet  wide ;  averages  2  feet  above  mean  low  tide. 

11,170  to  13,312  feet.  Two  tiers.  Foundation,  54  feet  wide;  second  tier,  40  feet 
wide ;  0.0  to  1.3  feet  above  mean  low  tide. 

13,312  to  14,000  feet.    Foundation,  54  feet  wide ;  4.5  feet  below  mean  low  tide. 

The  tracings  submitted  herewith  exhibit  this  Jetty  in  plan,  profile,  and  cross-section, 
showing  the  amount  of  old  and  new  rock. 

WEST  JETTY. 

The  report  upon  the  diver's. examination  of  this  Jetty  having  been  submitted,  detail- 
ing the  causes  and  amounts  of  the  deterioration,  the  following  is  a  statement  of  the 
original  dimensions  of  the  work  and  present  heights. 

0  to  180  feet.  ,One  tier  15  feet  wide;  1.8  feet  above  mean  low  tide. 

180  to  1,050  feet.  Two  tiers.  Foundation,  15  feet  wide ;  second  tier,  10  feet  wide ; 
Jhverages  l.H  feet  above  mean  low  tide. 

1,0S3  to  1,800  feet.  Two  tiers.  Foundation,  30  feet  and  45  feet  wide ;  second  tier, 
10  feet  wide;  averages  1.6  feet  above  mean  low  tide. 

1,800  to  2,100  feet.  Three  tiers.  Foundation,  45  feet  wide;  second  tier,  20  feet 
wide  J  third  tier,  15  feet  wide ;  averages  1  foot  above  mean  low  tide. 

2,100  to  3,000  feet.  Three  tiers.  Foundation,  60  feet  wide;  second  tier,  30  feet 
wide ;  third  tier,  15  feet  wide ;  0.5  feet  above  mean  low  tide. 

3,000  to  5,570  feet.  Foundation,  60  feet  wide ;  second  tier,  30  feet  wide ;  third  tier, 
15  feet  wide ;  averages  1.5  feet  below  mean  low  tide. 

5,570  to  7,272  feet.  Three  tiers.  Foundation,  45  feet  wide ;  second  tier,  20  feet 
wide ;  third  tier,  15  feet  wide  for  half  the  distance ;  from  1.5  to  2.5  feet  below  mean 
low  tide. 

7,272  to  8,700  feet.  One  tier.  Foundation,  45  feet  wide ;  averages  3.5  feet  below 
mean  low  tide. 

8,700  to  10,000  feet.  One  tier.  Foundation,  60  feet  wide ;  3.5  to  6.0  feet  below  mean 
low  tide. 

10,000  to  14,000  feet.    One  tier.    Foundation,  60  feet  wide ;  nearly  all  destroyed. 

14,000  to  16,070  feet.    One  tier.    Foundation,  75  feet  wide ;  all  destroyed. 

The  accompanying  tracings  show  the  present  condition  of  this  Jetty  better  than  is 
possible  by  more  detailed  statements  in  figures. 

The  deterioration  of  this  Jetty  shows  the  necessity  of  completing  in  the  most  snb- 
fltantial  manner  snch  portions  of  the  work  as  the  limited  appropriations  will  permit, 
regardless  of  the  injurious  effect  of  the  scour  beyond  upon  the  future  work  in  greatly 
increasing  its  cost,  as  past  experience  teaches  that  the  time  and  means  of  doing  future 
work  are  very  uncertain.  No  general  survey  to  ascertain  depths  has  been  made  since 
January  last,  as  other  duties  have  been  pressing,  and  it  is  expected  that  one  will  be 
made  npon  the  completion  of  the  present  contract  now  close  at  hand. 

Dnring  the  past  six  months,  however,  several  vessels  drawing  from  10  to  12  feet 
have  been  towed  across  the  bar.    While  this  does  not  represent  actual  depths^  it 
flhows  that  the  soft  bottom  presents  no  great  obstacle  to  vessels  with  steam  entering 
the  harbor  drawing  12  feet. 
Very  respecnnlly, 

Thos.  L.  Raymond. 

A$»istant  Engineer. 

M%i.  W.  H.  Hbubr, 

Corpe  ofEngineere,  U,  8.  A, 


2. 

Sabine  Pass,  Tex.,  Ifa^  28, 1887. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  examination  of  the 
west  jetty  at  Sabine  Pass,  Tex.,  by  diver  to  discover  the  amounts  and  causes  of  loss 
in  height  since  the  construction. 

The  examination  was  begun  May  5,  as  soon  after  the  receipt  of  your  letter  directing 
the  same  as  preparations  could  be  made,  and  concluded  May  24.    The  general  method 
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of  procedure  was  to  anchor  the  boat  containing  tlie  diving  apparatus  at  the  point  m- 
lected  and  obtaio  a  careful  cross-eection  of  the  jetty  there.  The  exact  spot  to  be  ex- 
amiued  was  then  located  and  a  number  of  soundings  taken  aronnd  it.  The  direr  nov 
removed  all  the  rock  from  a  space  of  about  a  square  yard,  passing  most  of  it  abosni 
for  examination.  When  the  brush  was  then  expoeed,  soundings  were  taken  upon  it 
and  its  removal  begun;  cutting  tools,  hooks,  and  tackle  were  used  in  breaking  out  the 
brush,  and  a  force-pump  for  washing  out  sand  a«  it  accnmnlaied  in  the  hole.  Tbe 
diver  examiued  in  this  way  the  condition  of  the  work  at  six  different  points,  selected 
BO  as  to  include  the  various  degrees  of  loss,  and  probings  were  made  at  four  otkr 

points. 

The  portion  of  the  west  jetty  built  in  1883  consisted  of  16,070  feet  of  a  single  fom- 
dation  course,  and  6,146  feet  of  a  second  tier  built  upon  the  shore  end  of  this  fonnis- 
tion.  In  18^  a  third  tier  was  built  15  feet  wide  to  a  distance  of  7,970  feet  from  shoie. 
Briefly  stated,  the  condition  of  the  jetty  is  as  follows :  The  foundation  course  froa 
shore  seaward,  a  distance  of  9,000  feet,  is  in  good  oonditioo,  baring  suffered  ne 
loss  of  material.  In  the  next  2,000  feet  the  amonnt  of  material  lost  gradually  in- 
creased nntil  at  11,000  feet  from  shore,  and  beyond  to  the  end  of  the  work  the  whole 
of  the  single  course  has  been  destroyed.  Of  the  second  tier,  30  feet  wide,  built  is 
18r3,  the  whole  remains  uninjured,  except  two  top  fascines,  which  were  never  covered 
with  ballast.  Of  6,700  feet  of  the  top  tier,  15  feet  wide,  bnilt  in  1885,  3,000  feet  re- 
main, the  balance  having  been  broken  up  or  moved  to  the  sea  slope  of  the  jetty  is 
the  storm  of  Jnne,  1886. 

In  the  diver's  examination  of  the  jetty,  points  were  selected  for  boring^  which  illot- 
trated  the  various  conditions  of  the  work,  viz.:  4,5)0,  7,4H0,  9,490,  10,!200,  10,960, 
11,000  11,800,  14,200,  and  16,000  feet,  respectively,  from  the  shore  end  of  the  jetty. 

EXAMINATION  NO.  1. 


Fonr  thonsaod  five  hundred  feet  from  shore.  Two  oouraes,  built  in  Apnl  and  Oet^ 
ber,  1883,  and  60  feet  and  30  feet  wide,  respectively.  One  top  oonrse,  15  feet  wide, 
built  July,  1885.  ^ 

Weight  to  square  yard  on  foundation S7D 

Weight  to  square  yard  on  second  ti^ V0 

Weight  to  square  yard  on  third  tier 4# 

Third  tier  broken  np  in  storm  of  Jnne,  1886.  Foundation  and  second  tier  in  mmi 
condition ;  no  brush  washed  out.  Bock  of  second  ooime  ssmewhat  perforated  bf 
worms ;  oysters  and  barnacles  abundant ;  brush  sound  and  strong ;  only  loose  esdi 
of  top  course  wormed;  body  of  mat  filled  with  tand  and  diell;  wemennd  with  diff- 
culty  by  pump. 


189T. 


Topof  rook 

Top  of  bmsb,  eeosnd  tier 
Top  of  bmah,  foundation 

Bottom  of  brush 

Original  bottom  and  pnas. 


+1-3 
•.4 
1.8 

t.8 


L7 


&1 
C8 

8.8 


It 
IS 
LI 
14 
f 


Showing  a  total  loss  in  work  of  1883  of  3  feet,  distributed  as  follows : 

Settlement  in  bottom  of  bottom  fascines 0.4 

Compression  of  brush  in^mat tresses 16 


EXAMINATION  NO.  2. 


Seven  thousand  four  hundred  and  eighty  feet  from  shore.  Orignally  one  course,  4S 
feet  wide,  built  in  May,  1883.  Weight  of  ballast  per  square  yard,  360  pounds.  A 
considerablo  part  of  the  rock  showed  signs  of  petforation ;  oysters  abundant;  bmab 
strong  and  sound,  with  bark  and  leaves;  sligtitly  wormed  where  ends  protruded;  lU 
original  courses  of  brush  found;  bmly  of  mattress  filled  with  sand  and  mud;  top 
fascines  missing,  not  originally  covered  with  ballast. 


APPENDIX   S-'BEPOBT   OF  MAJOB  HEUEB. 


1391 


Soundings, 


Top  of  rook 

Top  of  brash 

Bottom  of  brash . . 
Bottom  of  fksoines 
Bottom  of  psss — 


Eleration. 


1883. 


0.8 
1.6 
&6 
6.0 
6.0 


1887. 


S.6 
4.4 
6.3 
6.7 
6.3 


Differ- 
euce. 


2  8 

2.8 
0.7 

0.7 
0.3 


Showing  a  total  depression  of  2.8  feet,  distributed  as  follows : 

Feet. 

Compression  of  brush  filling 2.1 

Bodily  settlement  of  filling 0.3 

Settlement  of  bottom  fascines 0.4 

At  this  station,  as  at  the  first,  the  ballast  was  fonnd  well  distribated  and  the  brush 
very  compact. 

EXAMINATION  NO.  3. 

Mine  thousand  four  hundred  and  ninety  feet  from  shore.  This  station  shows  the 
beginning  of  the  loss  of  material,  thero  having  been  originally  built  here  a  foundation 
course  60  feet  wide  in  1883,  consisting  of  two  30-foot  mattresses  sunk  side  by  side. 
Weight  of  ballast  per  square  yard,  240  pounds.  The  mattress  east  of  the  axis  of  the 
Jetty  was  found  in  good  condition  except  near  the  inner  edge,  and  the  examination 
was  made  at  this  part  of  the  mattress  to  determine  the  cause  of  its  failure.  The 
stone  was  found  much  perforated,  especially  the  smaller  and  softer  pieces ;  the  rock 
was  found  well  distributed  over  the  uninjured  part  of  the  mattress,  but  only  a  small 
amount  when  the  boring  was  made  could  be  discovered.  The  brush  was  found  wormed 
at  the  ends  where  the  mattress  was  broken  up.  Three  of  the  five  original  courses  of 
brush  in  the  mattress  remained. 

SotmdingM* 


T»pof  rook • 

Top  of  brush 

Bottom  of  brush 

Bottom  of 'fssoines 


VLwtkm. 


1888L 


18 
&0 
6.1 
6.6 


1887. 


6.1 
&6 
6.8 
7.2 


Diffn-. 
ence. 


2.8 
2.S 
0.7 
0.7 


Showing  a  total  loss  of  2.8  feet  in  height,  distributed  as  follows : 

Feet 

Loss  of  material  and  compression 2.0 

Bodily  settlement  of  brush 0.3 

Settlement  of  lower  fascines 0.4 

The  western  mattress  at  the  same  place  was  found  to  be  completely  broken  up,  only 
scattered  portions  of  it  remaining;  lying  loose  upon  the  bottom.  The  rock  showed  the 
usual  amount  of  perforation,  while  the  urush  was  all  worme4  throughout,  though  not 
broken  or  crushed. 

EXAMINATION  NO.  4. 


Ten  thousand  two  hundred  feet  from  shore.  Originally  one  course,  60  feet  wide^ 
sunken  in  19^,  Weight  of  ballast  to  square  yard,  240  pounds.  Here  the  mattresses 
were  found  completely  destroyed  and  only  scattered  rock  was  encountered,  buried 
1  foot  bt^neath  the  sand  bottom.  Below  the  rock  soft  mud  was  met  by  the  probing 
tool. 
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EXAMINATION  NO.  5. 

Ten  tbonsand  nine  handred  and  fifty  feet  from  shore.  Originally  one  conrae,  60  fieet 
wide,  loaded  with  ballast,  250  pounds  to  the  square  yard,  bnilt  in  1683.  Ko  hroak 
fonnd  by  the  prod,  which  was  with  diflSculty  forced  through  14  inches  of  sand  and 
the  stone  beneath.  Where  the  Joint  of  the  mattresses  had  lieen,  tho  prod  was  easily 
forced  into  the  mud  bottom. 

EXAMINATION   NO.  6. 

Eleven  thousand  feet  from  shore.  Originally  as  at  No.  5.  Diver  found  small  qcin- 
titiesof  brush  and  Btone  near  top  of  sanil-drift.  Brush  all  wormed  and  rock  perfo- 
rated. One  piece  ef  cane  wan  found,  which  could  only  have  been  a  part  of  the  bottom 
fascine. 

EXAMINATION  NO.    7. 

Eleven  thousand  eight  hundred  feet  from  shore.  Originally  one  course  60  feet  wide, 
weight  of  ballast  240  pounds  to  square  yard.  Eastern  side  of  axis  covered  with  saod 
to  a  depth  of  14  iucnes,  at  which  depth  the  diver,  with  difficulty,  was  able  to  prod 
through  the  underlying  rock,  but  could  detect  no  brush.  The  western  side,  somewhAt 
deeper,  was  free  from  sand,  and  considerable  brush  and  rock  was  found  scattered  about 
tbo  bottom.  Large  hard  rock,  not  perforated,  covered  with  oysters  an<l  beginnioj^of 
coral  formation,  softer  rock  all  perforated,  bruNh  all  wormed,  but  still  Bt rong and fiill 
aizc.  Beyoud  thin  to  the  end  of  the  foundation  laid  iu  1883,  prodding  showed  bat  i 
re]»etition  of  this  last  case.  It  seems  evident  from  the  above  that  the  chief  and  prob- 
ably only  material  causes  of  loss  in  this  work  are  compression  and  destruction  of  mat- 
tresses insufficiently  k)aded.  Measurement  of  mattresses  sunk  under  the  present  con- 
tract with  weights  varying  from  740  to  1,000  pounds  per  square  yard  indicate  u 
average  loss  of3l  per  cent,  by  compression.  The  weight  is  much  greater  than  sbt 
U84^d  in  1883,  bnt  the  Folidity  of  mattresses  now  is  mnch  greater  before  laancbing  thiii 
in  1883,  tho  compremion  being  obtained  nnder  present  plans  by  screws.  The  examina- 
tion show  no  settlement  of  moment  into  the  bottom.  The  tered'i  has  in  do  instaiic« 
attacked  tho  brush  where  it  has  been  well  held  together  in  compact  masses,  tod 
so  loss  of  material  has  occurred  except  where  the  brush  was  exposed,  by  imperfeet 
loading,  to  tbe  action  of  the  waves  aud  current.  All  the  foundation  course  lost  wm 
sunk  in  from  6^  to  15^  feet  depths,  and  it  is  difficult  to  distribute  ballast  equally  OTcr 
submerged  work.  Tho  destruction  of  parts  of  a  mattress  displace  the  ballast  from  the 
remainder  until  the  whole  is  lost.  Where  the  work  has  been  brought  near  the  sur- 
face, permitting  the  proper  distribution  of  ballast,  it  has  remained  UDiDjiired,  except 
in  the  case  of  the  15-feet  wide  top  mats,  built  in  1885,  which  were  too  narrow  to  provide 
for  a  slope  to  tbe  edges,  and  could  not  be  protected  by  riprap  on  accouut  of  scarcity  <rf 
ballast,  aud  were  destroyed  by  the  exposure  of  a  perpendicular  face  of  brush  to  Ibe 
sea  in  the  Ktorm  of  June,  1886. 

The  remedies  for  these  defects  are  evident,  and  have  anticipated  this  investigatiM 
by  their  adoption  under  the  present  contract:  (1)  The  amount  of  compression  under 
ballast  is  being  reduced  as  mnch  as  possible  by  obtaining  a  greater  amount  in  the 
measured  mattresses;  (2)  the  work  is  being  raised  to  high  tide  as  far  as  carried,  in- 
suring proper  loading  and  cutting  off  cross  currents,  thus  inducin^^  deposits  in  and 
behind  the  work  ;  (3)  the  amount  of  ballast  per  yard  has  been  increased  to  permit 
the  covering  of  all  the  brush ;  (4)  granite  instead  of  sandstone  is  now  in  use,  gaining 
durability  and  weight  under  water. 
Very  respectfully, 

Tho8.  L.  Ratmond, 

A9H9iamt  Bmgimeer. 
H%j.  W.  H.  Heuer, 

Corpt  of  Enginetn. 


Sl6. 

REMOVAL  OF  SUNKEN  VESSELS  OE  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Removal  of  tl^e  wreck  of  steamboat  Maria  A,  from  Bayou  Teche  near 
(Jharenton^  Louisiana. — In  accordauce  with  law  and  instriictions  from 
the  War  I^epartment,  notice  by  advertisement  was  given  to  all  |)ersoD8 
interested  in  the  wreck  of  the  steam-boat  Maria  A.  to  have  the  same  re- 
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moved.  The  legal  time  of  notice  expired  on  April  4,  and  no  action  be- 
ing taken,  authority  was  asked  to  have  the  wreck  removed,  the  work  to 
be  done  by  contract  Authority  being  granted,  proposals  were  invited 
by  advertisement  and  opened  on  May  31, 1887.  The  following  is  an  ab- 
stract of  proposals  received : 


1 

2 
8 
4 
6 
« 
7 
8 

10 
11 


•Tohn  H.  Gardner,  New  Orleans,  La — 

Peter  Usner,  New  Orleans,  La    

John  J.  Atkinson,  Hooston,  Tex 

James  L.  Bonis.  Now  Orleans,  La. 

Samool  W.  Skinner,  Wilmington,  N.  O. 

Wm.  H.i  Brown,  Now  Orleans,  La 

Harry  Freeman.  Franklin.  La 

Le wU  Anders,  New  Iberia,  La   

Wm.  L.  Campbell.  Mobile,  Ala 

Wm.  Evans,  New  Orleans,  La 

Victor  Von  Sotiorer,  Franklin.  La 


$M9 

875 

675 

1,850 

1,800 

475 

430 

350 

1.425 

600 

500 


'The  contract  was  awarded  to  Mr.  Lewis  Augers,  of  New  Iberia,  La.,  he  being  the 
lowest  bidder,  in  the  sam  of  $350. 

On  June  15  I  made  a  personal  examination  of  the  locality  and  found 
that  the  wreck  had  been  raised  entire  and  towed  to  New  Iberia,  La., 
where  it  now  lies.  Advertisements  are  now  out  for  the  sale  of  this 
wreck  at  public  auction  on  July  15, 1887. 


S  17. 

PBELDflNART  EXAMINATION  OF  BAYOU  ROUGE,  LOUISIANA. 

Office  United  States  Enginbeb, 

New  Orleans,  La.j  November  23, 1886. 

Obnebal:  I  forward  herewith  a  report  of  Lieut.  O.  T.  Crosby,  Corps 
of  Engineers,  on  an  examination  of  the  Bayou  Eouge,  Louisiana,  made 
recently  as  required  by  act  of  Congress  of  August  5, 1886.  For  the 
reasons  given  by  Lieutenant  Crosby,  in  which  I  fully  concur,  this  bayou 
is  not  worthy  of  improvement. 
Very  respectfully, 

W.  Q.  Heueb, 

Major  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 


BEPORT  OF  lieutenant  O.  T.  CROSBY,  CORPS  OF  ENGINEERS. 

OrFiCB  United  States  Exoineer, 

New  Orleans f  La.j  November  22,  1886. 

Sir:  I  have  the  honor  to  report  as  follows  upon  an  examination  of  Bayon  Ronge, 
Louisiana,  recently  made  under  orders  from  you.  Tbia  preliminary  examination  was 
provided  for  by  act  of  Congress  approve<l  Augast  5,  1886. 

Bayon  Rouge  has  its  source  in  Lake  of  Pearls,  a  shallow  body  of  water  about  6  scjuare 
miles  in  area,  lying  sonth  of  Red  River,  and  receiving  its  principal  supply  from  bayons 
sent  off  from  Red  River.  Its  principal  outlet  is  a  small  stream  abont  2  miles  long, 
which  separates  into  two  streams;  one,  the  Bayou  De  Glaise,  flowing  directly  to  the 
•oatheast  and,  aft-er  a  tortuous  course,  reaching  the  Atohafalaya  near  the  head  of  that 
tirer ;  the  other.  Bayou  Rouge,  flowing  northwest,  then  southeast  until  it  too,  after  a 
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toftooua  oonne,  leAohes  the  Atobftfidaja  about  30  milM  below  th«  moath  of  tb 
De  QUiae.  Bayou  Bonge  is  aboot  55  miles  long ;  for  present  oonaideimclTn  it  may  bi 
divided  into  foar  sections. 

The  first  section  is  10  miles  long,  and  extends  ftom  the  point  of  aeparation  of  tk 
two  bayous  (commonly  known  as  the  Junction),  to  a  Umdinn^  known  as  Entrvpnn. 
This  point  is  reached  by  boats  at  ever^  high  water,  the  roate  beinsr  from  the  k\M- 
alays  along  Bayou  De  Qlaise.  There  is  practically  no  water  here  aorinff  the  fsQ  aod 
early  winter  season,  so  that  at  the  time  of  my  examination,  November  19,  tbflnm 
not  suiBcient  water  to. float  a  skiff,  and  the  work  of  examinatiou  was  done  io  bom 
and  on  horseback.  This  state  of  affairs  continues  until  the  i;eueral  rise  of  the  w 
sissippi  and  AtchaCalaya,  tbe  navigation  season  extending  g^enerallj  f^om  Fehfur 
to  May. 

There  are  in  this  section  several  sharp  bends,  but  as  the  oroes  section  is  oaitela, 
thti  small  boats  plying  on  this  stream  are  able  at  high  stages  to  make  tno  poiiti 
without  difficulty.  Indeed,  I  could  not  learn,  from  people  li v  in^  in  t  he  neigbbofM, 
of  any  serious  complaint  made  by  the  steamboat  owner  during^  nis  season  of  setiritT. 
There  are,  here  and  there,  willow  trees  which  brush  against  tbe  npper  works,  ba, 
being  very  pliable,  I  was  told  that  tbey  offer  only  an  inconsiderable  oUstruetioB. 

Since  the  bayou  is  uonavigable  at  low  water,  tbe  logs  and  :itumpa,  now  ssdiha 
seen  on  the  bottom,  are  not  obstructions. 

The  second  section  extends  from  Enterprise  Landing  to  Evergreen,  andisCmOa 
long.  Evergreen  is  a  small  town,  having  three  or  four  stores,  and  soling  ibis 
$145,000  Vorth  of  goods  jter  annum.    The  distance  by  land  from  Evergreen  toEitf- 

Erise  is  2  miles,  the  bayou  making  long  bends  between  the  two  places.  The  boid^ 
usinessof  Evergreen  is  done  at  Enterprise  Landin*;.  While  it  is  possible  fortk 
boats  running  on  the  bayou  to  go  beyond  Enterprise,  they  do  not  do  so  because  of  tk 
sharp  bends  in  the  section  considered,  because  there  are  trees  obatmcting  the  pif 
and  because  there  is  little  to  bo  gained,  the  road  to  Evergreen  being  short  ssd goii 
Indeed,  it  would  be  impossible  to  go  beyond  the  edge  of  the  village,  as  there  is  a  ^ 
bridge  over  the  bayou,  recently  erected.  Moreover,  the  cross  section  changes  in  ebr 
acter  a  short  distance  below  Evergreen,  the  banks  becoming  very  steep,  tbo  htm 
veiv  narrow,  so  that  it  would  be  extremely  difficult  for  any  but  tne  smallest  cnfi a 
make  the  bends.  For  these  reasons  there  have  been  no  boats  at  Evergreen  siaee  Kl 
when,  the  whole  country  beinff  flooded,  one  boat  made  its  wa^  to  the  village. 

The  third  section  extends  from  Evergreen  to  Big  Cane,  distant  by  road  aboolC 
miles,  by  bayou  about  15  miles.  This  section  is  considered  by  all  as  entirely  nnoirr 
gable.  Many  persons  with  whom  I  conversed  on  the  subject  supposed  that  the  eiui 
requiring  this  examination  could  not  have  been  intended  by  its  framer  to  apply b 
any  part  of  Bayou  Rouge  below  Evergreen.  Bat  since  no  limitation  was  expmK 
I  report  on  the  whole.  The  banks  in  this—the  third  section — are  steep,  the  baTd 
very  narrow,  the  bends  very  short,  the  trees  growing  between  the  banks  verr  W 
merous. 

At  the  time  of  the  examination  it  could  not  be  navigated  in  a  pirogne;  in  thtxt 
son  of  flood  it  is  filled  with  a  rapidly  flowing  mass  of  water.  In  neither  coodttis 
is  it  navigable. 

The  fourth  section  extends  from  Big  Cane  to  the  Atchafalaya.  For  many  years  pi^ 
vious  to  18S2  thissection  was  rendered  navigable  during  the  greater  portion  of  the  j(tf 
by  a  dike  built  across  its  mouth,  separating  it  from  the  Atchafalaya,  and  as  the  wsta 
fell  in  summer,  sufficient  supply  was  retained  to  considerably  prolong  the  sessostf 
navigation  for  the  small  boats  usually  plying  in  the  trade ;  in  times  of  flood  the  dib 
served  as  a  protection  to  a  considerable  area  of  land. 

This  dike  was  destroye<l  in  188*2,  since  which  time  the  navigable  season  has  bea 
on  this  section  what  it  is  on  Bayou  Rouge  and  De  Glaise  generally — about  three  moid* 
per  jrear.  It  is  confidently  stated  by  reliable  parties  at  Big  Cane  that  the  State  if 
Louisiana  will  certainly  rebuild  the  dike.  Since  its  destruction  there  has  been  pI•^ 
tieally  no  navigation,  even  at  high  water,  on  this  fourth  section. 

The  Texas  and  Pacitio  Railroad  be^an  in  188*2  to  take  freight  from  Bayou  Bobj^ 
There  are  two  stations,  each  only  5  miles  distant  from  Big  Cane,  and  other  8tsti<tf 
equally  near  to  points  lower  down  the  bayou.  The  railroad  rates  on  cotton — fl.TSps 
bale— are  the  same  as  the  boat  rates  when  they  handled  freight  across  the  dike.  T^ 
are  no  obstructions  preventing  the  easy  ascent  of  boats,  at  high  water,  to  the  poitt 
hitherto  reached  bv  them.  Should  the  dike  be  rebuilt,  low-water  navigation  maybe 
resumed  as  it  was  before.  The  transportation  facilities  now  offered  by  the  railrot^ 
would  probably  discourage  such  an  endeavor,  especially  when  it  is  considered  tkit 
the  total  amount  of  cotton  to  be  handled  in  this  vicinity,  as  reported  to  uie  bj  tbe 
principal  planter  and  merchant  at  Big  Cane,  is  about  S^^M  bales. 

The  third  section  having  lone  been  reoogniaed  as  unnavigable,  a  fixed  bridge  ha 
t>een  built  across  the  bayou  at  Big  Cane. 

From  the  foregolDg  descriotion  of  Bayou  Rouse,  it  will  be  seen  that  the  fiz«l•e^ 
tioHi  10  milea  louf^,  axkd.  O^  loutW  imqX^^cx^  %\  n^Lxa  \sil^  have  Q^Dod  high- water  os^ 
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igation  aud  do  low- water  navigatioc ;  thai  the  aeoond  section,  6  miles  long,  could  be 
ffiveo  high-water  navigation  (catting  heavy  trees  and  diminishing  sharpness  of 
oends),  bat  that  little  would  be  gained  thereby,  while  the  cost  would  be  considerable ; 
that  ttie  thinl  section  is  not  susceptible  of  improvement  within  any  reasonable  finan- 
cial limits. 

If  bigli  water  occurred  early  enough  to  move  anything  but  a  small  fraction  of  the 
crop,  it  might  be  well  to  remove  the  few  obstructions,  such  as  willow  trees,  in  the 
first  section,  but  since  these  are  not  seriously  in  the  way,  and  since  most  of  tne  crop 
has  been  moved  by  the  time  boats  commence  to  run,  no  expenditure  here  could  be 
recommended. 

The  matter  of  obtaining  all-the-year  navigation  for  bayous  De  Glaise  and  Rouge  has 
frequently  been  discussed  by  those  interested.  This  can  be  done  only  by  a  system  of 
canalization,  wholesale  dredging  to  navigable  depth  below  low  water  of  the  Atchaf- 
alfl^a  being  out  of  the  question  on  account  of  cost. 

The  only  reservoir  from  which  water  for  canalization  could  be  obtained  is  Lake  of 
Pearls,  above  referred  to.  The  idea  heretofore  entertained  has  been  that  of  placing 
A  lock  at  the  month  of  Bayou  De  Glaise,  a  dam  at  some  point  on  the  Rouge  near 
Evergreen,  and  as  many  locks  intermediate  between  these  structures  as  would  break 
up  the  stretch  of  about  60  miles  into  convenient  pools ;  the  canal  thus  formed  to  be 
•filled  by  draining  Lake  of  Pearls  into  it. 

The  efficacy  of  this  plan  depends  upon  two  conditions— the  sufficiency  of  supply 
from  the  lake,  and  the  sufficiency  of  its  elevation  over  the  bayou  bottom  in  order  to 
give  navigable  deptti.  To  learn  what  I  could  without  instruments  concerning  these 
points,  I  penetrated  the  cypress  swamp  surrounding  the  lake,  and,  by  the  aid  of  water- 
marks, found  that  the  low-water  surface  of  the  lake  is  about  12  feet  below  the 
high  water  of  I8d2.  At  a  point  about  10  miles  below  Evergreen,  6  miles  above  the 
Junction,  the  bed  of  the  bayou  was  found,  by  aid  of  similar  marks,  to  be  about  12 
feet  below  the  same  flood,  showing  that  the  lake  level,  extended  into  Bayou  Rouge, 
would  give  less  than  6  miles  of  navigable  water. 

This  rough  measurement,  checked  by  data  kindly  furnished  by  the  Louisiana  State 
engineer  office,  I  find  to  bo  correct  to  within  an  iuconsiderable  error. 

Even  if  the  whole  distance  from  the  Junction  to  Evergreen  could  be  improved  in  the 
way  considered,  the  cost  of  the  work,  compared  with  the  business  on  Baifou  Rouge 
oJone;  would  be  extravagant. 

What  the  conclusion  on  t  his  head  might  be  were  the  interests  of  Bayou  De  Glaise  also 
considered  I  do  not  know.  It  is  certain  that  to  improve  even  3  or  4  miles  of  Bayon  Rouge 
costly  works  must  be  built  in  the  De  Glaise,  the  commerce  of  whieh  is  far  greater  than 
,that  of  the  portion  of  Bayou  Rouge  to  be  benefited.  But  whether  one  or  both  bayous 
be  considered,  no  costly  work  could  be  recommended  until  something  is  known  con- 
cerning the  treatment  to  be  given  the  Atchafalaya  and  its  connection  with  the  Mis- 
sissippi. No  improvement  would  be  of  value  unless  it  could  give  a  cheap  route  to 
New  Orleans,  the  general  market. 

The  commerce  on  Bayou  Rouffe  is  almost  wholly  in  cotton.  Last  year  about  3,800 
bales  were  raised  between  the  Junction  and  a  point  below  Evergreen,  beyond  which 
cotton  usually  goes  to  Big  Cane  or  the  railroad  stations  near  it.  All  the  cotton  shi  pped 
from  Evergreen  and  its  vicinity  goes  to  the  railroad,  unless  the  water  rises  very  early, 
in  which  case  a  part  of  the  crop  goes  by  the  small  boats  running  to  Enterprise  Land- 
ing from  the  Atchafalaya  River.  The  sugar-mills  in  the  vicinity  of  Evergreen  produce 
about  1,500  hogsheads  of  sugar  and  2,000  barrels  of  molasses.  As  has  been  stated, 
about  3,500  bales  of  cotton  are  raised  on  the  lower  bayou.  The  average  haul  for 
the  3,800  bales  raised  on  the  upper  bayou  is  about  9  miles  to  Irion,  the  railroad  ship- 
ping station.  The  sugar-mills  are  nearer  tho  railroad ;  their  average  haul  would  be 
perhaps  4  miles.  The  average  haul  for  cotton  costs  about  50  cents  per  bale ;  railroad 
charges,  $1.75.  The  average  haul  on  the  lower  bayou  is  less  than  the  upper.  The 
only  improvement  that  comd  be  applied  to  this  part  is  already  contemplated  by  the 
State  on  the  ground,  however,  of  protection  from  overflow,  improvement  of  naviga- 
tion being  incidental  and  of  small  value.  The  lands  along  the  bayou  are  now  quite 
thickly  settled ;  prospective  commerce  can  not  be  predicted  as  much  larger  or  smaller 
than  that  now  existing. 

Since  high-water  navigation,  where  at  all  practicable,  is  now  but  little  obstructed ; 
since  when  it  exists  it  can  handle  but  a  small  part  of  the  business ;  since  low* water 
navigation  can  be  obtained  only  at  immense  cost  (extensive  dredging,  removal  of 
thousands  of  trees^  erection  of  locks  and  dams,  etc.),  Bayon  Rouge  is  not,  in  my 
opinion,  worthy  of  improvement  in  the  sense  in  which  I  understand  those  words  to 
have  been  used  by  Congress. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
Fir$t  Lieutenant  of  Engineere, 

HaJ.  W.  H.  HsuKR, 

Cerpe  ofSmgineen,  U.  8,  A. 


\ 
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Sz8. 

PRELIMINARY  EXAMINATION  OF  BAYOU  TERRE  BONNE.  LOUISIANA,  YWM 

HOUMA  TO  TUIBODEAUX. 

Office  United  States  ENaniEKB, 

New  Orleans,  La,,  November  9,  1886. 

General:  I  forward  herewith  a  report  of  First  Lieat.  Oscar T. 
Crosby,  Corps  of  Bngineers,  bein^  the  result  of  an  examinatioD  of  tbe 
Bayou  Terre  Bouiie  iM^tweeu  Houma  aud  Thibodeaox,  La.,  as  caUed  for 
by  the  river  and  harbor  act  of  Augast  5,  1886. 

Lieutenant  Crosby's  leportshows  that  the  greater  portion  of  the  bajM 
above  Houma  is  a  bayou  only  in  uame,  parts  of  it  being  dry  and  other 
parts  being  only  a  drainage  ditch.  Under  these  circumstances  the  put 
examined  is  certainly  not  a  navigable  stream.  It  can  only  be  made 
navigable  by  making  a  canal  in  what  was  once  the  bed  of  tiie  bayou, 
now  practically  dry. 

I  concur  fully  with  Lieutenant  Crosby,  for  reasons  which  he  gives,  tint 
the  bayou  between  Houma  and  Thibodeaux  is  not  worthy  of  public  iA> 
provement. 

Very  respectfully, 

W.  H.  Heuer, 
Major  of  JEngii 

The  Chief  of  Engineers,  U.  S.  A. 


RXPORT  OP  UEUTBNANT  O.   T.  CROSBY,   CORPS  OP  KNGINKSRS. 

Ofpicr  Unfisd  Statvs  EHonncKR, 
NemOrlmn9,LtL,No9emk9r^lSei^ 

Sir  :  I  have  the  honor  to  report  as  follows  npon  a  preliminary  examination  of  Bftjw 

Terre  Bonne  from  Honma  to  Thibodeanz,  La.,  recently  made  by  me  nnder  yoorortoii 

The  distance  from  Honma  to  Thibodeanx  is  abont  16  miles.    Thibodeaox  is  tte 

Gint  at  which  Bavon  T^rre  Bonne,  in  years  past,  drew  its  water  soppiv  from  Bspt 
k  Fonrehe,  and  tnns  indirectly  from  the  Mississippi.    This  connection  has  long  sioee 
ceased  to  exist. 

Honma  is  situated  at  the  head  of  navigation  on  Bayon  Terre  Bonne,  which  eontinaci 
its  course  to  the  Gnlf,  connecting  laterally  with  other  streams  and  lakes,  b^  pst^ 
artificial.  Partly  natnral  water-ways,  nntil  the  Mississippi  is  reached  opposite  Nev 
Orleans.  The  boats  running  on  this  lower  part  of  Bayon  Terre  Bonne  are  small  aad 
are,  at  times,  at  this  season,  prevented  from  running  during  several  weeks  by  lack  of 
water.  These  difficulties  of  navigation  are  being  overcome  by  dredging,  the  work 
under  the  last  Congressional  appropriation  having  reached  a  point  about  10  mk§ 
below  Houm%  with  money  enongh  still  available  to  continue  dredging  a  channel  3S 
feet  wide  by  5  feet  deep  (below  Qnlf  level)  to  within  3  or  4  miles  orHoama,  perh^ 
closer.  It  is  hoped  that  completion  of  the  improvement  to  Honma^  by  affording 
uninterrupted  navigation,  may  result  in  a  reduction  of  rates,  through  competitka 
between  water  and  ralL 

At  Houma  the  stream  is  now  abont  2.5  feet  deep  and  perha^Ki  40  feet  wide,  thoi2|k 
the  cross-section  being  very  flat  much  the  greater  part  of  this  width  is  covered  or 
water  only  a  few  inches  deep.  The  fact  that  a  tow-boat  of  abont  14  feet  beam  sod 
18  inches  draught  can  not  run,  sufficiently  shows  the  condition  of  the  stream.  Tb« 
bed  of  the  stream  is  overgrown  with  marsh  and  water  grass. 

For  a  distance  of  3  miles  above  Honma  there  is  practically  no  chan^;  the  widA 
varies  somewhat,  the  depth  correspondingly,  the  cross-section  remaining  about  the 
same.  At  this  point,  3  miles  above  Honma,  the  Terre  Bonne  is  fed  by  Bayon  Cute.  • 
short  stream  abont  15  feet  wide  and  500  or  600  yards  long  leading  out  from  a  gre«l 
swamp  reservoir.  It  is  called  sometimes  a  lake,  sometimes  a  praine  or  floating  prai- 
rie. It  is  a  basin  receiving  the  drainage  from  the  country  between  Bayous  Black  and 
Terre  Bonne.  It  is  at  times  covered  by  a  heavy  growth  of  water  grass ;  hence  Uie 
name  of  floating  prairie.  There  is  at  all  seasons,  even  now  after  a  Ions  drouth,  soaitf 
OBtflow.  It  is  this  on  tflow  that  supplies  the  small  volume  now  flowing  Sirough  Bi^pM 
Twrre  Bonne. 
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Beyond  Bayoo  Cane  the  Terre  Bonne  is  practically  dry.  Since  its  bottom  lies  sot- 
eral  feet  below  the  roadu  along  its  bank,  there  is,  of  conr^  a  little  seepage  water  here 
and  there,  sometimes  in  holes  2  or  3  teet  deep.  A  few  miles  above  the  Cane  the 
coarse  of  the  bayon  is  traced  by  the  shallow  depression  of  its  former  bed  and  the  line 
of  mshes  which  conceals  whatever  water  may  lie  under  them.  In  many  places  the 
bed  Ih  perfectly  dry.  As  Thibodeanx  is  approached  the  bed  is  fonnd  to  be  continu- 
ally dry,  so  that  even  the  rushes  con  not  grow.  Here  ditches  have  been  dn^  in  the 
former  bed  to  assist  in  draining  the  road,  and  finally  the  **  bayou"  becomes  simply  a 
part  of  the  system  of  drainage  ditches  of  the  town  of  Thibodeanx. 

It  will  be  seen  from  this  description,  which  is  that  of  its  ordinary  state,  that  the 
term  Bayou  Terre  Boune  is  tractional,  rather  than  veritable.  During  seasons  of  heavy 
rain  there  is,  of  coarse,  some  water  in  the  old  bed,  but  no  boat  can  go  farther  up  than 
Bayon  Cane.  The  owner  of  the  Harvyy  one  of  the  tow-boats  now  tied  up  at  Houma, 
informed  me  that  he  sometimes  ascended  to  the  Caue  in  order  to  open  the  water- 
grass,  thus  permitting  a  freer  flow  of  the  prairie  water  into  the  Terre  Bonne.  He  said 
that  to  go  beyond  that  point  would  reqniie  not  the  improvement  of  an  existing 
water-way,  but  the  construction  of  a  canal.  Such,  indeed,  is  the  fact.  That  such  a 
work  would  be  of  some  benefit  can  not  be  doubted,  as  water-routes  throughout  an 
agricultural  country  are  always  desirable;  that  its  construction,  considered  from  the 
engineer's  point  of  view,  is  feasible— even  easy— can  not  be  doubted ;  but  it  is  equally 
evident  that  the  work  can  not  be  recommended  as  the  improvement  of  a  water-way. 
To  create  one,  taking  advantage  of  the  depression  in  the  general  surface,  caused  by 

£revions  flow  of  a  considerable  body  of  water  through  what  was  an  outlet  of  the 
Ussisiiippi,  would  involve  the  cutting  of  a  channel  to  be  filled  by  tide- water,  aided 
somewhat  by  drainage  from  a  small  area.  Such  a  cut  would  involve  the  removal  of 
about  8r)0,0U0  cubic  yards  of  earth,  the  depth  being  5  feet,  the  width  30  feet.  The 
dredge  below  Hooma  is  removing  earth  at  a  cost  of  abont  4  cents  per  cubic  yard, 
counting  running  expenses  alone.  It  would  probably  be  safe  to  estimate  10  cents  as 
the  cost,  including  plant,  superintendence,  etc.,  or  abont  |85,000  for  a  tidal  canal  to 
Thibodeanx. 

As  the  road  which  follows  the  bayou  bed  is  at  many  points  quite  near  the  line  that 
would  mark  one  side  of  the  cut,  there  might  arise  embarrassing — perhaps  costly — 
considerations  as  to  injury  done  this  road.  Of  this,  however,  nothing  certain  can  be 
said.  At  Terre  Bonne,  or,  as  it  is  now  called,  Schriever's  Station,  it  would  be  neces- 
sary to  have  a  draw-bridge  constructed  in  the  line  of  the  Southern  Pacific  Bailroad. 
As  the  stream  was  not  navigable  when  this  road  was  constructed,  it  is  probable  that 
the  owners  could  demand  compensation.  On  account  of  these  and  other  contingen- 
cies.* impossible  to  foresee,  it  would  be  prudent  to  place  the  final  cost  at  not  less  than 
$100,000. 

The  strip  of  cultivable  land  between  the  bayou  and  the  swamp,  lying  on  either 
side,  will  averag:e  not  more  than  half  a  mile  in  width,  or  a  total  of  16  square  miles. 
About  half  of  this  is  now  under  cultivation,  while  the  other  half  has  been  abandoned. 
Some  small  com  and  rice  farms  are  beginning  to  appear  on  the  abandoned  sugar  plan- 
tations. A  branch  road  leaves  the  main  line  of  the  Southern  Pacific  at  Schriever's 
Station  for  Houma  to  the  south,  and  another  for  Thibodeanx  to  the  north,  both 
branches  lying  not  far  from  the  proposed  cut. 

Supposing  the  work  completed  to  Thibodeanx,  together  with  the  work  now  progross- 
ing  toward  Honma  on  the  lower  bayou,  the  resulting  benefits  would  be,  better  drain- 
age for  the  lands  lying  along  the  new  water-way ;  u:ivigation  for  small  boats  from 
Thibodeanx  to  the  Gulf.  This  route  could  scarcely  bo  foliowed  outside,  as  the  small 
boats  fitted  for  the  canal  would  not  be  fitted  for  the  Galf  voyage  to  the  month  of  the 
Mississippi.  They  would  go  either  to  Thibodeoux,  delivering  there  across  the  Bayon 
La  Fourcbe  Levee  to  boats  running  to  New  Orleans,  or  to  the  railroad ;  or  they  would  go 
soutb,  then  §ast  by  the  small  canals,  bayous,  and  lakes  conntitnting  the  present  Lugger 
Boute.  In  either  case  active  competition  with  the  railroad  would  be  ditficult,  perhaps 
impossible.  The  canal  would  probably  servo  as  an  excellent  local  highway,  and 
would  be  much  appreciates!  for  its  aid  as  a  drainage  stream. 

Perhaps  it  was  necessary  that  this  report  should  go  no  further  than  to  show  that  the 
proposed  work  could  not  properly  be  recomm  'uded  as  the  improvement  of  an  existing 
water-way,  but  knowing,  as  I  well  do,  the  g^eat  importance  of  improved  transporta- 
tion routes  to  the  rich  agricultural  country  through  which  the  examination  took  me,  I 
have  gone  further  to  show  what  would  result  from  constructing  a  water-way  along 
the  line  considered. 

Viewing  it  in  this  light,  I  can  not  refrain  from  drawing  attention  to  the  fitct  that  in 
this  case,  as  in  others  in  the  same  section,  n^commendations  would  almost  certainly 
be  reversed  could  the  works  be  considered,  not  separately  and  as  nnconnected,  but 
as  parts  of  a  system  of  short-line  water  communication  through  southern  Louisiana 
to  New  Orleans. 

Considered  separately,  improvements  such  as  that  under  dlsonseion  appear  as  local 
highways,  lessening  the  use  of  wagon  transportation  to  railroad  stations.    Considered 
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work  was  done  by  contract,  and,  so  far  as  I  can  learn,  not  well  done.    The  present 
condition  of  this  stream  will  be  better  understood  by  considering  it  in  three  sections. 

Starting  from  Abbeville,  the  first  of  these  extends  abont  15  miles  up-stream.  This 
portion  is  now  navigable  for  steamers  of  considerable  size.  The  Darmore^  abont  140 
feet  long  by  30  feet  beam,  drawing  about  3  feet,  makes  re&nitar  weekly  trips  from 
Morgan  City  to  the  upper  end  of  the  section  considered.  She  ruus  unilor  contract 
with  the  Southern  Pacific  Railroad,  her  charges  being  fixed  at  70  cents  per  birrel, 
$1.65  per  bale  of  cotton,  $3.30  per  hogshead  of  sugar ;  her  trip,  under  the  contract, 
can  not  extend  np  nearer  than  6  miles  to  the  depot  at  La  Fayette.  This  depot  is  about 
1^  miles  from  the  crossing  of  the  bayou  and  railroad  at  Morgan  City. 

The  Barmore  delivers  ft  eight  to  the  railroad,  reserving  a  fixed  portion  of  the  whole 
freight.  The  business  is  scarcely  sufficient  to  pay  for  running  the  boat,  and  her  cap- 
tain is  now  trying  to  obtain  new  and  higher  figures  in  his  contract  with  the  railroad. 

The  larger  part  of  her  business  is  found  below  Abbeville.  She  runs  with  little  dif- 
ficulty to  the  point  indicated,  say  15  miles  above  Abbeville — that  is,  with  little  diffi- 
culty so  far  as  the  river  proper  is  concerned.  The  bar  at  its  month  ofiers  a  serioos 
obstruction. 

While  examining  the  bayou  in  a  skiff,  the  water  being  at  a  low  stage,  I  counted  in 
the  stream  about  25  obstructions,  snags  and  logs;  overhanging  the  stream  abont 
30  trees,  whose  removal  would  be  beneficial.    None  of  these  obstructions  are  serioos. 

The  second  section  extends  from  the  upper  limit  of  the  first  to  Pin  hook  Bridee^ 
abont  2  miles  by  bayou  from  the  railroad  bridge,  and  abont  2miles  by  dirt  road  to  ID» 
Lafayette  depot.  Ascending  this  section  obstructions  were  found  to  be  more  and 
more  nnmerous,  until  at  a  point  about  3  miles  below  Pinhook  Bridge,  the  skiff  could 
go  no  farther,  being  stopped  by  great  trees  lyin^  across  the  bayou  from  bank  to  bank. 

Up  to  this  point  I  counted  about  80  obstructions  in  the  bed  and  the  same  number 
of  overhanging  trees.  Many  of  these  are  serious  obstructions  whose  removal  would 
be  necessary  in  order  that  the  stream  might  be  navigable.  At  two  points  the  skiff 
had  to  be  poled  over  short  bars,  and  in  the  last  quarter  of  a  mile  it  was  passed  over 
trees  lying  in  the  bed,  only  with  great  difficulty.  This  section,  from  the  15th  to  the 
23d  mile,  counting  upward,  is  now  navigated  for  2  or  3  miles  by  the  Josephine  SpengleVf 
about  100  feet  long  by  25  feet  beam,  running  in  connection  with  the  Barmore ,  while 
the  buinessof  the  harvesting  season  justifies  it.  Above  the  limit  of  her  trip,  a  very 
•mall  tug-boat,  drawing  barges,  runs  at  irregular  intervals. 

Three  or  four  years  ago  a  steam-boat,  of  nearly  the  same  dimensions  as  the  Spengler, 
ran  over  the  whole  of  this  section,  deliverinjg  goods  at  Pinhook  Bridge,  then  running 
out  of  the  Vermillion  along  the  Gulf  coast  to  the  Atchafalaya,  thence  to  the  head  of 
the  Atchafalaya,  then  down  the  Mississippi  to  New  Orleans.*^ 

This  trip,  something  like  550  miles  in  length,  was  made  in  opposition  to  the  railroad, 
the  distance  from  Latayette  to  New  Orleans  being  144  miles.  The  steam-boat,  work- 
ing at  such  disadvantage,  could  not  maintain  its  cause.  Since  it  stopped  running 
the  section  considered  has  become  obstracted  until  even  a  skiff  can  not  pass.  Even 
were  the  obstructions  removed,  the  width  and  depth  are  such  that  only  small  boats 
could  pass  at  low  water. 

As  it  was  impossible,  for  reasons  stated,  to  make  a  close  count  of  the  obstructions 
in  the  last  3  miles  of  this  section  I  estimate  them  on  the  basis  of  the  number  passed 
in  the  last  quarter  of  a  mile,  when  the  skiff  was  hanging  on  some  obstructions  every 
minute  or  two.  The  numbers  for  the  whole  section,  obtained  in  this  way,  are,  in  the 
stream,  350;  overhanging,  250.  The  shoals  that  were  met  seemed  to  be  caused  by 
the  logs  lying  in  the  bed,  and  would  doubtless  deepen  were  these  logs  removed.  Mr. 
Wise,  who  ran  the  opposition  boat  referred  to,  is  confident  that  the  logs  cause  the 
small  bars.  In  any  case,  they  were  not  serious  obstrnctions,  as  they  were  very  short 
and  of  soft  material,  such  that  a  small  lioat  fitted  for  this  part  of  the  bayou  could 
urge  a  passage  over  them.  It  is  also  to  be  remarked  that  the  water  was  nnusuaily 
low  at  the  ^ime  of  my  examination,  thus  causing  the  bars  to  appear  at  their  worst. 

The  third  section,  from  Pinhook  Bridge  to  the  railroad  bridge,  is  in  about  the  same, 
or  even  worse,  condition  than  the  worst  part  of  the  second  section.  The  number  of 
obstmctions  in  the  channel  I  would  estimate  at  abont  250  j  overhanging  trees,  175. 
Before  the  construction  of  the  railroad  this  section  was  navigated  by  small  boats,  the 
Pinhook  Bridge  then  having  a  draw.  It  is  now  a  fixed  bridge,  and  for  many  years 
has  been  the  upper  terminus  of  the  most  venturesome  navigation  on  the  Vermillion. 

A  few  years  ago  the  railroad  company,  at  the  request  of  the  people  of  this  vicinity,, 
built  a  depot  at  the  railroad  bridge  across  the  Vermillion.  It  was  hoped  at  the  time 
that  the  bayou  wouhl  be  sufficiently  cleared  of  obstructions,  and  Pinhook  Bridge  so 
arranged  with  a  draw  as  to  permit  boats  to  reach  the  railroad  and  deliver  their 
fireight  directly,  thus  avoiding  the  2-mile  haul  to  Lafayette.  Neither  of  these  hopes 
was  realised,  the  depot  was  not  used,  and  navigation,  even  np  to  Pinhook  Bridge^ 
ceased. 

I  have  seen  Mr.  Hutchinson,  general  manager  of  the  railroad,  to  learn  whether  or 
not  the  dei>ot  would  be  re-established  should  the  bayon  be  opened  up  to  the  railroad 
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Streams  thioaffhoiit  the  ooantry  are  divided,  by  the  policy  of  Congreas,  Into  two 
tltiMnn-  thoee  of  a  certain  national  importance,  worthy  of  national  money;  those 
mot  of  national  importance,  however  important  locally,  and  not  worlhy  of  receiving 
national  aid.  The  line  of  distinction  is  diffloolt  to  draw,  and  the  change  from  one 
•class  to  the  other  a  gradual,  not  a  sadden  one.  In  the  case  under  consideration,  all 
the  facts  relating  to  freight  transportation  show  that  while  the  improvement  woald 
be  beneficial,  the  benefits  are  such  as  are  nsaally  considered  pnrely  local ;  and  on  ac- 
«oant  of  the  sltaation  of  the  stream  with  reference  to  the  general  market,  New 
Orleans,  even  the  ase  of  these  advantages  by  the  people  are  sach  as  the  Soathem 
Pacific  Kailroad  may  completely  control.  On  the  other  hand,  the  fact  that  the  postal 
bosiness  of  the  country  adjacent  to  the  stream  may  be  much  facilitated  by  its  im- 
provement gives  to  it  something  of  a  national  character,  since  the  postal  business  is 
distinctly  and  exclusively  under  control  of  the  General  Government. 

As  a  general  commercial  route.  Bayou  Vermillion,  from  Abbeville  to  the  railroad 
bridge,  is  not  of  national  importance,  or  worthy  of  improvement  in  the  sense  in 
which  I  understand  those  words  to  have  been  used  in  legislation  on  the  subject. 

As  a  mail  route,  it  is  worthy  of  improvement.  This,  however,  may  be  a  matter  for 
the  Post-Office,  instead  of  the  War,  Department  to  consider. 

Prospective  commerce  can  not,  with  any  certainty,  be  predicted  as  greater  or  less 
than  present  commerce.  There  is  plenty  of  fertile  land,  free  from  overflow,  border- 
ing Bayou  Vermillion.  A  larger  population  could  be  supported  where  now  it  is  but 
scant.  Whether  such  increase  will  occur  soon  or  not  it  is  impossible  to  say.  The 
improvement  proposed  would  have,  probably,  some  encouraging  influence  in  this 
diroction. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
Fir$i  Lieutenant  o/Engineert, 

M%|.  W.  H.  Heuer, 

Cerp$  of  Engineers,  U,  8,  A, 


lbttkr  of  mr.  w.  b.  bailet,  editor  of  the  la  fayette  advertiser. 

Office  of  the  La  Fatette  Advertiser, 

La  Fayette,  La,,  November  17, 1886. 

Dear  Sir:  In  accordance  with  promise  I  will  attempt  to  give  you  some  informa- 
tion concerning  the  Bayou  Vermillion. 

Some  work  on  Bayou  Vermillion  is,  vrithout  doubt,  a  great  necessity  for  the  people 
of  the  parishes  of  La  Fayette  and  Vermillion,  for  several  reasons.^ 

The  people  of  Vermillion  Parish  and  along  the  bayou  have  no  other  outlet  to  a 
market  but  that  stream,  which  at  one  time  saw  four  or  five  steam-boats  at  its  upper 
landing  in  regular  trade.  The  trade  is  considerable.  Right  on  its  banks  you  can 
count  four  sugar-houses  and  six  or  seven  cotton-gins,  with  several  more  some  distance 
within  a  few  miles  of  the  banks,  from  the  line  of  Vermillion  Parish  to  Pinhook,  2 
miles  below  this  town. 

The  country  is  all  filled  up  and  settled  by  small  farmers,  who  are  self-sustaining  and 
out  of  debt.  As  it  is,  the  bayou  being  closed  up  at  several  places,  these  people  have 
to  haul  their  produce  and  freight  from  2  to  15  miles  to  the  Morgan  Railroad,  who, 
having  no  competition,  extort  exorbitant  rates,  to  this  extent,  that  whilst  they  only 
charge  40  cents  per  barrel  for  fr<^ight  from  New  Orleans  to  Washington,  La.,  they 
would  charge  these  i>eople  80  cents  for  carrying  the  same  barrel  25  miles  less. 

It  would  also  afibrd  the  Abbeville  people  an  easier  way  of  transportation  to  Morgan 
Railroad  than  by  land. 

There  is  another  reason  that  should  induce  the  Federal  Qovemment  to  do  this  work. 
Our  bayou  connects  with  the  Teche  and  Fusilier,  and  a  very  safe  and  regular  inland 
navigation  can  be  inaugurated  for  our  people  in  that  direction,  instead  of  the  danger- 
ous mode  by  the  Gnlf,  and  as  a  military  precaution  in  case  of  war  with  a  foreign  na- 
tion— with  a  few  improvements  made  in  these  streams — would  be  very  necessary. 

Opening  this  bayou,  navigation  again  would  give  us  some  competition  against  the 
Moi^n  Kailroad,  and  thus  relieve  our  people  to  some  extent  from  the  exorbitant  rates 
we  have  to  pay  to  that  monopoly  in  freights. 

If  opened  through,  the  Teche  might  give  an  opportunity  to  connect  with  the  Texas 
and  Pacific  Railro^  and  bring  about  a  lively  competition  between  that  line  of  road 
and  the  Morgan  Railroad  for  our  freights,  at  the  same  time  open  a  way  to  the  inhabit- 
ants of  the  different  bayous  on  the  new  line  of  communication. 

The  people  of  the  parishes  of  La  Fayette  and  Vermillion  have  been  for  many  years 
looking  for  relief  in  that  matter,  but  what  little  was  done  was  not  effective,  and  did 
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Baymond,  each  Jetty  to  be  about  1^  miles  in  length,  the  jetties  to  be  of 
brush  covered  with  stone,  dredging  to  be  used  as  an  aaxiliary  aid  in 
producing  depth. 

The  estimated  cost  of  the  improvement  to  obtain  a  12-foot  depth  is, 
in  round  numbers,  $600,000.  I  believe  from  the  facts  stated  that  the 
harbor  is  worthy  of  improvement  to  the  extent  indicated,  and  that  a 
greater  depth  than  12  feet  is  not  demanded  by  any  prospective  demands 
of  commerce  for  several  years  to  come. 

Should  commerce  increase  sufficiently,  when  the  improvement  indi- 
cated has  been  completed,  greater  depths  can  then  be  obtained  by 
simply  extending  the  jetties  further  seaward.  No  further  survey  will 
be  required  until  an  appropriation  be  made  by  Congress  for  doing  the 
work  indicated.  Should  Congress  desire  the  work  done  economically 
and  expeditiously,  then  the  whole  amount  should  be  appropriated  at 
once,  as  the  work  can  be  completed,  and  ought  to  be,  if  done  at  all^ 
in  one  year. 

Bespectfully  submitted. 

W.  H.  Heueb, 

Major*  of  Engineers^ 

The  Chief  of  Engineers,  U.  S.  A. 


RKPORT  OF  MB.   THOMAS  L.   RAYMOND,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  November  30,  1886. 

Sir  :  I  have  the  honor  to  make  the  following  report  npon  the  examination  of  tha 
monUi  of  Calcasien  Pans,  Loaisiana,  made  SeptemW  19,  1886,  with  reference  to  the 
obtaining  of  deeper  water  across  the  bar  which  obstmcts  the  passage  from  the  ''pass'^ 
to  deep  water  of  the  Gulf. 

Calcasieu  Pass,  the  outlet  of  Lake  Calcasieu,  is  something  over  7  miles  in  lengthy 
with  an  average  width  of  600  feet  and  a  good  channel  16  feet  deep  for  the  greater 
part  of  this  distance,  interrupted  by  oyster  reefii  about  4  miles  from  the  6ulf[  The 
draiiAge  of  3,600  square  miles  of  territory,  with  an  annual  rainfall  of  50  inches,, 
finds  its  way  to  the  Golf  throngh  Calcasieu  Pass. 

Neither  time  nor  opportunity  was  had  for  current  observations  during  the  examina- 
tions, but,  as  in  all  similarly  situated  waters,  currents  of  from  ^  to  3  miles  per  hour 
are  produced  by  the  head  of  water  remaining  in  the  lake  when  the  Gulf  level  is  sud* 
denly  lowered  3  feet  or  more  by  the  action  of  the  wind  and  tidal  causes.  These  cur- 
rents, where  confined  sufficiently  in  the  pass,  have  produced  depths  as  great  as  25 
feet. 

The  bar  at  the  month  is  composed  of  sand,  which  usually  moves  from  east  to  west 
along  the  Gulf  coast,  and  apparently  is  not  of  very  great  thickness,  as  soundings  in 
depths  greater  than  8  feet  always  found  soft  bottom. 

The  snores  on  both  sides  of  the  month  of  the  pass  are  alluvial  in  character,  with  a 
narrow  sand  beach  on  the  west  side  extending  only  a  few  miles,  indicating  the  west- 
ward movement  of  this  sand-drift  npon  the  characteristic  alluvial  coast  formation. 

Shoal  sand  spits  extend  from  the  shore  to  the  outer  slope  of  the  bar  on  either  side 
of  the  channel ;  they  are  about  1,000  feet  apart,  and  between  these  the  bottom  rises 
firom  12  feet  depth  in  the  pass  to  a  little  less  than  7  feet  depth  in  a  distance  of  2,000 
feet ;  it  remains  almost  level  for  a  distance  of  2,000  feet  further,  and  then  slopes  grad- 
ually again  to  12  feet  depth  in  the  2,000  feet  beyond.  The  slope  in  the  Gulf  beyond 
the  12  feet  depth  is  about  1  foot  in  250  feet,  giving  a  depth  of  18  feet  at  a  distance  of 
li  miles  from  shore. 

Comparisons  with  surveys  of  1871  and  1876  show 'deeper  water  across  the  bar  by^ 
nearly  a  foot  at  the  present  time  than  has  been  previously  observed,  and  also  that 
the  channel  is  continuously  shifting  to  the  westward  under  the  influence  of  the  pre- 
vailing winds  and  flood  tides.  The  currents  in  the  pass,  with  its  width  of  600  fee^  do 
not  maintain  a  wide  navigable  channel  of  greater  aepth  than  16  feet,  so  that  it  seems 
useless  to  estimate  on  a  greater  depth  than  this  across  the  bar  before  the  depths  inside* 
the  pass  are  correspondingly  increased. 
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To  obtain  a  depth  of  IS  feet  Aoroas  the  her  woald  coet  probably  only  oee^Uif  m 
much  es  woald  oe  required  to  obtain  16  feet,  and  the  former  wonld  meet  iQ  tb 
reqairements  for  some  years  to  come. 

The  three  methods  available  for  obtaining  a  channel  12  feet  deep  acroattebr 
are:  (1)  Dredging;  (2)  jettying;  (3) dredging  with  protection  by  dikes. 

bridging. — To  dredge  a  channel  12  feet  deep,  with  allowance  for  1  foot  for  la^ 
fill  and  slope  200  feet  wide,  would  require  the  removal  of  230,000  cnbic  yards  of  st- 
terial,  principally  sand,  from  a  bar  in  a  very  exposed  position  and  made  too  rough tx 
work  by  any  wind  south  of  northeast  or  northwest,  and  of  greater  rate  ttiau  amodoft 
breeze.  The  cost  under  these  conditions  would  probably  not  be  lees  than  dO  ceotspcr 
yard,  which  would  make  the  cost  of  the  whole  work  not  lees  than  $120,000,  indodoi 
inspection  expenses. 

There  is  every  reason  to  believe  that  work  of  this  character  would  not  be  pena 
nent,  and  that  the  fill  from  adjacent  shoals  of  shifting  sands  and  the  sand-drift  aki| 
the  coast  would  necessitate  redredging  at  intervals  that  could  only  be  asoertaiMdif 
experience.  An  addition  of  one-half  the  first  cost  per  year  for  maintenance  doeeut 
seem  to  be  unreasonable. 

On  this  basis  $120,000  for  the  first  year,  with  an  addition  of  f60,000  i>er year  tliea 
after,  would  be  the  least  cost  of  such  a  work,  which  for  ten  years  would  represent  lei^ 
ital  of  $1,320,000  invested  at  5  per  cent. 

Jettping, — Herewith  is  submitted  a  sketch  showing  the-  entrance  to  CaleasieaPas 
and  the  depths  upon  the  bar  at  mean  low  tide  from  the  examination  of  Septaate 
19,  1886,  with  a  few  characteristic  soundings  from  survey  of  1876.  Trial  linesof  tb 
jetties  for  the  purpo^  of  calcrilating  the  cost  are  drawn  in,  800  feet  apart,  the  deplh 
m  the  pass  indicating  that  the  prevailing  currents  confined  to  this  width  will  pi» 
dnce  the  required  depth  of  12  feet. 

The  following  is  an  estimate  of  the  amount  of  material  and  cost  of  the  same  in  j^ 
required  to  build  two  jetties  on  these  lines.  These  estimates  provide  for  a  fouDditia 
of  brush  mattresses  of  varying  width  and  not  more  than  3  feet  in  height,  withia 
perstmcture  of  riprap  granite,  built  to  a  height  of  2  feet  above  mean  low  tide^vitb 
a  width  at  top  of  10  feet  and  side  slopes  of  1  on  2,  the  projecting  bermea  of  the  fom* 
dation  mattresses  to  be  loaded  with  naif  a  foot  of  granite. 

Mattresses  in  place  are  estimated  to  cost  $1.75  per  cubic  yard,  and  granite  $4i0ps 
eubic  yard. 

The  total  cost,  with  25  per  cent,  added  to  first  estimate  for  contingeDciee,is  in  ^ 
neighborhood  of  $600,000.  To  this  should  bo  added  $25,000  for  anch  dredging  s 
micrht  be  required  should  the  unknown  character  of  the  bottom  render  it  necewr. 

Dredging  with  protection  hjf  dikee. — It  seems  certain  tljat  this  bar  is  formed  entirdr 
bv  the  gulf-shore  drift,  with  no  additions  from  the  waters  of  the  pass,  little  if  uj 
of  the  river  sediment  escaping  from  the  large  settling  basin  of  Calcaaieu  Lake,  i 
small  initial  saving  might  th<^refore  be  made  in  the  cost  of  obtaining  a  12-foot  dis- 
nel  by  locating  the  dikes,  built  on  the  same  plan  as  the  jetties  just  described,'tl!6i 
feet  apart,  to  place  them  along  the  crest  of  the  shoals,  on  either  side  of  the  cbsuk 
This  change  of  location  would  diminish  their  length  as  well  as  their  height,  and  tin 
situated  they  would  produce  favorable  conditions  for  dredging  in  almost  any  westte. 
and  give  a  certain  degree  of  permanence  to  the  channel  when  obtained. 

The  cost  of  building  these  dikes  is  estimated  at  ^500,000.  Dred^ng  a  channel  be- 
tween them  to  a  depth  of  12  feet  would  then  be  reduced  to  probably  25  centa  ps 
cubic  yard  or  $60,000  additional,  making  the  total  cost  of  the  completed  work  $560,011 
Of  the  three  methods  of  improvement  above  noticed,  the  arguments  of  permaneiw^) 
true  economy,  and  susceptibility  to  future  improvement  at  a  minimnm  or  expenwiR 
certainly  in  favor  of  the  second,  or  that  by  means  of  jetties  so  placed  as  to  cones- 
trate  the  currents  sufficiently  to  remove  the  bar  between  them. 

BenefiU  to  he  obtained :  With  a  channel  12  feet  deep  through  this  bar,  admittsatt 
would  be  had  to  a  safe  harbor  600  feet  wide  and  4  miles  long,  in  which  vessels  of  ths 
draught  could  load  at  all  times  without  danger  or  delay. 

The  banks  of  the  pass  are  sufficiently  high  for  bnilding  purposes.  As  Caleaiiei 
Xiake  is  only  7  feet  deep  the  products  of  the  interior  would  have  to  be  brought  dof^ 
to  this  harbor  on  barges  or  by  rail.  Lumber  in  large  quantities  is  now  shipped  n 
gulf  ports  through  the  pass  on  light-draught  schooners,  which  are  too  amall  to  ventiff 
far  from  the  coast  or  into  the  gulf  at  all,  except  in  the  best  weather.  The  freigtai 
are,  therefore,  ruinously  high,  and  these  would  be  greatly  reduced  and  trade  w- 
•terially  increased  were  this  imprdvement  accomplished. 
Very  respectfully, 

Thos.  L.  RAYMOm, 

Mai.  W.  H.  HKUEH,  "^-^*~*  "^"^^ 

Corpe  ofEngineor$,  U.  S,  A. 
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EXAMINATION  AND  SURVEY  OF  MOUTH  OF  BAYOU  PLAQUEMINE.  WITH 
A  VIEW  TO  ITS  CONNECTION  WITH  THE  MISSISSIPPI  RIVER  BY  LOCKS : 
ALSO  BAYOU  PLAQUEMINE  AND  OTHER  CONNECTING  STREAMS,  TO 
FORM  THE  BEST  ROUTE  TO  GRAND  LAKE,  LOXHSIANA. 

OFPIOB  OP  THE  GHIBP  OP  ENGINEERS, 

United  States  Army, 
Washington,  D.  C,  February  28,  1887. 

Sir  :  To  comply  with  the  reqairements  of  the  river  and  harbor  act  of 
Aagast  5, 1886, 1  have  the  honor  to  sabmit  herewith  a  copy  of  a  report 
to  this  office  from  Maj.  W.  H.  Heoer,  Corps  of  EDgineers.  of  the  results 
of  a  survey,  made  under  his  direction,  of  the  mouth  of  Bayou  Plaque- 
mine,  Louisiana,  with  a  view  to  its  connection  with  the  Mississippi  River 
by  locks,  together  with  a  copy  of  his  report  on  the  preliminary  exam- 
ination of  the  same,  provided  for  in  that  act. 

The  appropriation  for  the  improvementof  the  Mississippi  River,  made 
by  the  river  and  harbor  act  of  August  2,  1882,  to  be  expended  in  ac- 
cordance with  the  plans  and  recommendations  of  the  Mississippi  River 
Commission,  contained,  among  other  special  localities  enumerated  for 
improvement,  that  of  a  lock  at  the  mouth  of  Bayou  Plaquemine.  For 
action  thereon  reference  is  made  to  the  annual  report  of  the  Commis* 
sion  for  the  year  1884,  printed  as  House  Ex.  Doc.  Ko.  64,  Forty-eighth 
Congress,  second  session,  and  also  in  Part  lY  of  the  Report  of  the  Chief 
of  Engineers  for  1885. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Brig.  Oen.^  Chief  of  Engineers. 

Hon.  William  C.  Endioott, 

Secretary  of  War. 


pbeliminaby  examination  op  mouth  op  bayou  plaquemine,  with 
a  view  to  its  oonnbotion  with  the  mississippi  bfveb  by  looks; 
also  bayou  plaquemine  and  other  conneoting  streams,  to 
porm  the  best  route  to  grand  lake,  louisiana. 

Oppioe  United  States  Engineer, 

New  Orleans^  La.,  December  2,  1886. 

General:  The  river  and  harbor  act  of  August  5,  1886,  required  an 
examination  of  '^  mouth  of  Bayou  Plaquemine  with  a  view  to  its  con- 
nection with  the  Mississippi  River  by  locks;  also  Bayou  Plaquemine 
and  other  connecting  streams  to  form  the  best  route  to  Grand  Lake." 

The  examination  having  been  assigned  to  me  by  orders  from  the  En- 
gineer Department,  the  records  of  previous  examinations  and  surveys 
were  looked  up,  and  a  full  printed  report  on  this  very  navigation  route 
was  found  in  the  lleport  of  the  Chief  of  Engineers  for  1885,  Volume  IV, 
page  2984  and  t'ollowiug.  This  report  was  accompanied  by  maps, 
plans,  profiles,  and  estimates  made  under  the  direction  of  Major  Stick- 
ney,  Corps  of  Engineers,  and  submitted  to  the  Missi8sip[)i  Biver  Com- 
mission, and  forms  part  of  their  report  in  the  volume  above  referred  to. 
Through  the  kindness  of  Msgor  Eaymond,  Corps  of  Engineers,  the 
mapSy  plans,  profiles,  etc.,  were  transferred  to  me,  and  on  November  29^ 
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LienteDsnt  Orosby,  IToited  States  Engineer  Oorps,  aooompanM  m 
over  that  part  of  the  Plaqaetnine  ronte  reqniring  examination. 

The  Bnrreys  made  by  Major  Btickney  are  bo  complete  and  aadsbetorr 
as  to  this  route  that  if  no  changes  had  ocoarred  eince  tbe  sarvej  n 
made  no  farther  anrveys  would  be  reqnired ;  but  withiD  the  past  twid 
three  months  the  Mississippi  River  ban  Its  have  been  caving  to  sdu 
asnal  extent  immediately  in  fVont  of  the  town  of  Ptaqnemine,  BBde» 
eiderable  of  this  caving  has  occurred  at  tbe  immediate  site  or  httii 
the  Bayon  Plaquemine.  M^r  Stickney's  report  did  not  fnrniahu; 
estimate  for  protecting  the  bank  of  the  Mississippi  Biver  near  tbenti 
of  the  locks.  Either  the  bank  will  have  to  be  held  by  revetment  or  otto 
protecting  works,  or  the  locks  will  have  to  be  eatablisbed  well  iolui 
and  in  the  latter  case  annual  or  more  frequent  dredfpng  will  berequin^ 
to  free  the  approaches  to  the  locks  from  sedimentary  deposit  IW 
probable  cost  of  the  locks  and  the  beat  location  for  them  can  only  It 
definitely  determined  by  careful  borings  for  fonndatioa.  Should  tk 
Plaquemine  route  be  opened  to  navigation,  the  greatest  benefit  vonli 
Tesalt  to  all  the  planters  on  the  Teche.  The  present  water  roots  fin 
the  Teohe  to  Xew  Orleans  is,  approximately,  435  miles  in-  length ;  if  He 
Plaquemine  route  were  opened,  this  ronte  would  be  shortened  aiM 
180  miles,  or  give  for  the  products  of  the  Teche  a  water  ronte  to  mn- 
het  245  miles  long,  insteatl  of  425  miles  as  at  present,  and  therebjH 
sen  the  cost  of  transportation  of  this,  the  richest  sugar  conntry  in  h* 
isiana.  The  estimated  annual  value  of  the  output  of  the  Techo  goddD! 
is  |3,358,0IH).  This  is  for  the  sugar  and  molasses  alone;  other  prodna 
would  probably  bring  the  aggregate  output  to  94,000,000  per  ama 
Not  more  than  10  per  cent,  of  this  freight  has  of  late  yearn  been  canW 
to  New  Orleans  by  tbe  all-water  route;  one  reason  for  tbis  is,  tbatH 
more  than  one  boat  could  make  a  living  carrying  freight  425  milea  ^ 
competition  with  a  railroad  whose  haul  was  only  135  miles.  By  ebon 
ening  the  water  haul  as  above  indicated,  the  boat  or  boats  can  carry  fe 
less  money ;  the  boat  owners  and  others  interested  say  they  will  tn» 
port  for  less  money ;  the  railroad  will  therefore  have  to  retlnce  its  freifk 
rate,  and  thus  directly  benefit  every  planter  in  that  section  of  the  con 
try.  For  the  past  five  or  six  weeks  the  mouth  of  Old  River  has  tM 
practically  closed  to  navigatiou  on  account  of  the  extreme  low  stage' 
zhe  water.  Hatl  tbe  Plaquemine  route  then  been  opened,  each  boativ 
run  np  the  lied.  Black,  Ouachita,  Atcbafalaya,  and  Bayoas  TeaK 
Bartholomew,  Macon,  Boeuf,  Cypress,  Teche,  and  Courtableau,  an  agpt 
gate  length  of  over  2,000  miles  of  navigable  streams  wonld  have  ben 
uninterrupted,  and  would  have  saved  to  the  country  and  people  into 
eated  a  loss  which  may  t>e  ronghly  estimated  at  not  leas  than  $300,ll» 

On  the  maps  made  from  surveys  under  M^or  Stickney  can  besM 
localities  on  the  line  of  the  proposed  improvement  where  it  might  bt 
possible  to  save  some  money  by  redncing  the  am'>unt  of  excavatict 
indicated;  tbis,  however,  will  be  ofiiset,  probably,  by  additional  expw 
in  removing  stumps  in  tbe  bed  of  the  stream,  plainly  visible  at  * 
present  sta^  of  water  in  the  bayou,  purchase  of  property  where  tk 
bayou  has  to  be  widened,  and  for  the  lock-site,  together  with  thewS 
of  the  revetment  necessary  to  hold  tbe  Mississippi  Biver  bank  M* 
Plaquemine.  I  am  of  opinion,  based  on  this  examination,  and  aft«r> 
study  of  maps  and  plans  available,  that  the  improvement  will  cost,if 
estimated  by  M^or  Stickney,  about  $  1 ,703,250,  and  that  the  navieUiK 
route  is  worthy  of  improvement. 

The  snrvey  required  to  determine  definite  data  relative  to  tbe  ^ 
«ite  and  Its  cost,  also  the  changes  cansed  by  caving  Imaka  wfaioli  » 
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quire  rey^tting,  eto.,  I  estimate  to  cost  $800;  this,  if  possible,  should 
be  made  available  immediately,  as  it  can  be  made  more  economically 
and  accurately  now  than  later  on,  on  account  of  the  extremely  low 
«tage  of  water. 

Respectfully  submitted. 

W.  H.  Heuer, 
Major  of  Engineers. 

The  Ohief  of  Enoineers,  U.  S.  A. 


6urvey  of  mouth  of  bayou  plaquemine,  with  a  view  to  its 
oonnegtion  with  the  mississippi  river  by  looks. 

Office  United  States  Enoineer, 

New  Orleansj  La.y  February  11, 1887. 

General  :  I  forward  herewith  report  and  tracing  by  Lieutenant 
Crosby,  Corps  of  Engineers,  being  the  result  of  his  survey  to  determine 
a  lock-site  and  bank  protection  at  Plaquemine,  La.,  as  recommended  in 
my  report  of  December  2, 1886.    Tracing  mailed  in  separate  package. 

I  agree  fully  with  Lieutenant  Crosby  in  his  selection  of  lock-site  and 
in  his  general  plan  and  estimate  of  spurdikes  for  bank  protection. 

Whether  or  not  it  will  be  desirable  to  build  the  locks  without  side- walls 
is  as  yet  a  matter  so  uncertain  to  my  mind  that  I  hesitate  to  make  a 
recommendation  on  this  point.  It  can  be  demonstrated  tliat,  by  omit- 
ting the  side- wails,  the  locks  can  be  constructed  at  a  cost  of  $150,000 
less  than  with  them,  but  the  annual  repairs  to  the  wooden  revetment, 
together  with  the  cost  of  the  revetment  which  may  be  necessary  below 
the  tail  bay  of  the  lock  in  consequence  of  having  no  side- walls,  may  in- 
cur an  expense  for  maintenance  which,  if  capitalized,  may  be  greater 
than  the  $  150,000  which  the  side- walls  will  cost ;  besides,  should  the  side- 
walls  in  the  future  become  necessary,  their  cost  then  will  exceed  the 
cost  now,  and  during  the  time  of  their  construction  it  is  probable  that 
the  traffic  through  the  canal  will  have  to  cease  for  several  months. 

This  is  a  matter  that,  before  action  is  finally  determined  upon,  I  should 
recommend  be  referred  to  a  Board  of  Engineers. 

Respectfully  submitted. 

W.  H.  Heuer, 
Major  of  Engineers. 

The  Chief  of  Engineers,  XJ.  S.  A. 


rbport  of  ueutenakt  oscar  t.  crosby,  corps  of  smgineers. 

Office  United  States  Engineer, 

New  Orlean$,  La.,  February  9, 1887. 

Sib:  I  have  the  honor  to  report  as  follows  upon  an  examination  to  determine  site 
of  proposed  lock  at  Plaoaemine,  La.,  made  nnder  recent  orders  from  you. 

Jietailed  maps  of  the  locality  were  already  in  possession  of  this  office,  these  maps 
haying  been  niade  abont  five  years  ago  under  direction  of  the  Mississippi  River  Com- 
ndssioD,  and  receiyed  by  yon  from  Mi^or  Raymond,  Corps  of  Engineers,  while  he  was 
on  daty  in  this  city. 
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ami  for  the  same  purpose,  constructed  on  the  Arkausas  River  by  Captain  H.  S.  Taber, 
and  reported,  page  1564,  Volume  II,  Annual  Report  Chief  of  Engineers,  United  States 
Army,  18b5,  snows  the  same  favorable  result  as  to  permanence,  after  being  subject 
to  trials  as  severe  as  ever  occur  on  the  Arkansas  River. 

As  to  initial  cost,  examination  of  reports  of  the  Mississippi  River  Commission  work 
<lisclo8es  the  fact  that  for  an  isolated  piece  of  work  of  the  magnitude  required  at 
Plaquemine,  and  in  depths  uinch  greater  than  the  average  depth  worked  in  hereto- 
fore, $40  per  linear  foot  would  be  a  fair  estimate  of  cost.  This  figure  makes  allow- 
ance for  purchase  of  necessary  plant.  In  the  Carrolton  Bend,  where  conditions  of 
depth  and  slope  are  similar  to  those  at  Plaquemine,  the  mattress  used  was  400  feet 
wide  ;  supposing  it  to  be  of  about  the  same  character  as  the  foundation  mat  of  the 
^purs  in  Goldsborough  Bend,  its  cost  in  place  would  be  $:{0.40  per  running  foot;  it 
would  probably  cost  more  per  unit  than  that  mattress,  since  it  would  require  more 
stone  to  hold  it  in  place. 

The  plant  for  the  work,  I  have  been  personally  informed  by  the  assistant  engineer 
in  charge,  may  be  estimated  at  about  $30,000.  As  about  3,000  feet  would  require  pro- 
tection in  this  way,  $10  per  foot  must  be  allowed  for  that  item.  The  total  cost  of 
revetment  thus  reaches  $120,000.  It  will  not  be  necessary  to  place  more  than  three 
«purs.  In  this  harbor  they  are  costing  about  $12,500  each,  in  depth  about  the  same 
AS  those  at  Plaquemine.    Estimating  uie  same  cost  of  plant,  total  cost  is  only  $67,500. 

It  is  confidently  stated  in  the  reports  on  the  work  here  that  with  a  little  expe- 
rience, and  with  more  reliable  contractors,  this  cost  may  be  materially  reduced. 

The  latest  reports  of  the  Mississippi  River  Commission,  received  since  beginning 
this  report,  show  a  further  recommendation  of  the  spur-dike  plan,  in  that  it  has  been 
adopted  for  protective  use  in  the  deep  water  of  Memphis  Hart>or.  Whether  Ihe  same 
details  of  construction  be  or  be  not  adopted  for  the  Plaquemine  work,  the  Goldsbor- 
ough work  may  be  taken  as  furnishing  a  proper  estimate  of  cost.  As  part  of  the  lock 
Sroject,  I  therefore  recommend  the  protection  of  the  Mississippi  bank  by  three  spur- 
ikes,  at  an  estimated  cost  of  $6^,000.  The  positions  of  these  structures  are  indicated 
on  the  map.  As  both  bank  and  bottom  may  change  considerably  before  commence- 
ment of  work,  these  positions  are  subject  to  change. 

In  order  to  diminish  as  far  as  possible  the  deposit  of  sediment  in  the  approach  to 
the  lock  it  will  be  advisable  to  construct  harbor  walls  at  the  head  of  the  nayoa,  ex- 
tending downward  and  outward  into  the  Mississippi,  reaching  probably  a  depth  of 
20  feet.  Positions  of  these  walls  are  indicated  on  the  map.  The  inclination  down- 
atream  and  the  considerable  width  between  walls  at  the  outer  end  are  given  with  a 
view  to  obtaining  eddy  action,  preventing  deposit  in  the  opening.  The  distance  be- 
tween the  walls  is  diminished  as  the  high-water  bank  is  approached,  securing  here 
the  maximum  washing  effect  from  passage  of  boats  and  from  Whatever  current  may 
be  due  to  filling  of  the  locks  for  passages.  The  up-stream  wall  may  be  constructed 
by  driving  two  rows  of  piles  10  feet  apart,  those  in  the  lower  line  being  4  feetj  those 
in  the  upper  8  feet  from  center  to  center ;  the  space  between  these  piles  to  be  filled 
with  bmsli  up  to  low-water  mark ;  above  low-water  mark  the  piles  to  be  sheathed 
with  2-inch  stnff ;  the  brush  to  be  heavily  weighted  by  stone,  resting  on  the  brush 
And  held  up  between  the  piles  by  the  sheathing. 

The  lower  wall  may  be  of  one  line  of  piles,  sheathed  to  the  bottom  where  the  wall 
enters  into  and  is  backed  by  the  present  sand -bar;  at  the  outer  end  this  sheathingto 
go  down  to  low- water  mark.  This  wall  will  stand  in  practically  dead  water.  The 
upper  one  will  be  exposed  to  a  current  much  less  than  now  passes  over  its  site,  by  rea- 
aon  of  the  spur-dike  proposed  to  be  constrncted  jnst  above.  It  resists  this  current  by 
dead  weight  of  brush  and  stone  and  by  the  hold  of  the  piles.  Consider  the  first  10  feet, 
measured  from  the  outer  end;  suppose  the  water  to  be]20  feet  deep  throughout  this 
aection ;  at  high  water,  53  feet  deep.  Suppose  a  mean  velocity  of  5  feet  per  second 
■against  the  opposed  area  of  530  square  feet.  The  pressure  due  to  current  will  be 
12,720  pounds  with  a  lever  arm  for  overturning  equal  to  26.5  feet;  the  moment= 
337,080  pounds.  Suppose  the  layer  of  stone  to  be  10  feet  thick,  and  of  such  sizes 
as  to  average  100  pounds  to  the  cubic  foot ;  suppose  the  compressed  brush  to  average 
10  pounds  per  cubic  foot  The  combined  dead  weight  =  144,000  pounds,  having  tor 
resistance  to  overthrow  a  lever  arm  of  5  feet,  giving  a  moment  of  620,000  pounds. 
There  is  thus  a  factor  of  safety  =2,  without  demanding  of  the  piles  anything  more  than 
to  hold  up  brush  or  stone.  By  careful  piling  of  large-size  stones  this  can  be  reduced 
to  safe  limits,  the  up-stream  piles  having  the  assistance  of  the  current  pressure 
against  them  during  high  water;  in  low  water  both  lines  being  bound  together  by 
tie- pieces,  would  resist  together.  The  total  length  of  wall  may  be  taken  at  200  feet. 
The  stone  filling  would  be  required  only  for  an  average  length  X  depth  of  100  X  10, 
the  weight  being  about  600  tons.  The  two  walls  would  require  125  piles.  600  tons 
stone,  30  cords  brush,  25,000  feet  lumber ;  the  total  cost  I  estimate  at  $5,000. 

Since  the  efficiency  of  steam-boat  wheels  and  passage  of  water  for  look-filling  may 
be  greater  than  is  now  anticipated  for  keeping  clear  the  approach,  it  may  be  possible 
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thai  no  anch  harbor  work  will  prove  neceaaaty.  The  slope  of  the  bcyitoiii  in  frwtef 
the  Baud-bar  is  very  steep ;  the  eotranoe  through  the  aand-bar  may  be  made  aanov 
aud  revetted.  It  is  probable  that,  with  or  without  harbor  work,  the  fmroMlcmd 
BOoie  deposit  will  make  neoessary  the  keeping  of  a  small  dredge-boat  near  the  loch^ 
a  little  extra  work  bv  which  could  be  done  at  a  very  low  rate.  The  bottom  suleir- 
rents  in  front  of  the  bar  may  be  affected  by  the  spnr-dike  above,  so  that  a  yetr  or  tn 
after  construction  of  the  dike  other  lines  for  the  walls  than  those  now  indical«d  votM 
be  chosen.  For  all  these  reasons  I  believe  that  the  subject  of  harbor  works  out  b 
held  in  abeyance  until  after  construction  of  the  locks, 

8ITB  OF  THE  LOCK. 

The  advantages  of  cutting  across  the  bend,  which  begins  about  1,000  feet  belovtk 
head  of  the  Plaqneniine,  are  as  follows : 

(1)  The  expense  of  a  coffer-dam  is  thns  avoided. 

(2)  The  lock  may  thus  l>e  placed  nearer  the  river  than  if  placed  in  the  first  stni^ 
reach  of  the  bayou  bend  ;  this  proximity  to  the  river  diminishes  the  area  over  vik 
dredging  will  have  to  be  done,  aud  makes  unnecessary  the  extension  of  levees,  whid 
would  be  required  beyond  the  present  dike  if  the  high-water  level  of  the  river  be  li- 
mitted  beyond  that  point. 

(3)  The  sharp  bend  in  the  town  would  thus  be  entirely  cat  oat  of  the  navigiki 
rout«. 

The  disadvantages  are : 
(1)  The  nec«'S8ity  of  purchasing  property. 
f  (2)  Increased  excavation  as  compared  with  a  site  in  the  bed  of  the  bayou.    Thiii- 

!  orease  is  only  with  respect  to  the  site  proper,  and  it  is  completely  offset  by  nTiv 

}  the  excavation  necessary  for  deepening  the  channel  around  the  bend  and  openinf  tb 

!  dike. 

\\  Theit<em  for  purchase  or  condemnation  of  property  would  be  a  larse  one  if^ 

jj  line  as  laid  down  on  the  drawing  when  received  by  this  office  were  followed.   Tte 

Ij  line  carries  the  excavation  across  a  valuable  mill  property,  and  across  the  Texissi^ 

i  Pacific  Railroad  only  a  few  feet  beyond  their  present  bridge.      The  mill  propfrtrl 

1  '  learned  from  authentic  sources,  is  worth  about  |60,000.    It  need  not  be  destroTti 

but  would  have  to  be  removed.  The  jiresent  position  is  a  very  good  one,  aud  duae 
would  result  from  a  change.  This  continuing  damage,  together  with  Icies  doe  to  & 
terraption  of  business  and  actual  cost  of  trauHfer,  may  fainy  be  estimated  at|^.<^ 
The  cost  of  crossing  the  railroad  would  consist  of  the  cost  of  a  draw-bridge  over  tli 
lock  approach,  damage  due  to  any  interruption  of  traffic,  and  increased  cost  of  ex» 
vation  by  reason  of  the  precaution  necessary  to  be  taken  in  passin^^  nnder  thettvi 
One  of  these  elements  being  uncertain  no  close  estimate  of  the  whole  can  htr^ 
I  assume,  roughly,  $50,000 ;  it  might  be  much  more. 

The  whole  of  this  sum  and  the  |20,000  above  mentioned  may  be  saved  by  ohaafiu 
slightly  the  direction  of  the  line  as  it  crosses  the  bend ;  it  can  thoa  be  made  toaT<«i 
the  mill  and  rejoin  the  bayou  abore  the  railroad  bridge,  thus  throwing  the  burdesd 
putting  in  a  turn-bridge  on  the  railroad  company.  The  civil  authorities  gnot^,' 
right  of  way  required  of  the  company  an  obligation  to  build  a  draw-bridge  wbeoi^ 
quired  by  navlgntion  interests.  Instead,  ther«f<ire,  of  the  old  line,  I  recommend  <* 
snown  on  the  drawing,  believing  it  to  be  cheaper  by  f70,000  than  that  first  pit^'eclf^ 
Along  the  new  line  the  value  of  the  property  required  is  abont  the  same  as  tbst« 
"    the  old  line  up  to  the  mill.    A  liberal  estimate  will  not  put  this  above  $8,000. 

Comparing  H  cut  along  this  second  line,  then,  with  a  site  in  the  bayou,  web< 
$8,000  to  set  against,  first,  the  cost  of  a  coffer-dam  ;  second,  the  cost  of  levees;  thin 
the  cost  of  extra  dredging  ;  fourth,  the  disadvantage  of  having  to  navigate  i  W 
bend.  The  corfernlam  required  would  be  abont  200  feet  long  and  20  feet  high;  ^ 
levee  required  to  extend  MiHsiHsippi  high  water  to  the  first  snitable  site  in  tbebiy* 
be<l  would  be  about  6,000  feet  long  and  5  feet  high.  Without  going  into  particnUi^ 
it  is  plain  that  these  two  items  will  cost  more  than  the  $8,000  for  property,  learis^ 
still  in  favor  of  the  cut  the  second  indefinite  but  not  nniuiiK>rtant  itenmof  dirainisb^ 
dredging  and  straighter  route.  This  comparison  has  considered  onlv  the  sboT^ 
ground  facts  in  the  inn tter.  It  should  be  stated  that  the  borings  made  sbowtbi  | 
within  the  limited  area  in  question,  the  substrata  differs  so  little  from  point  to  poii' 
as  to  leave  all  sites  equal,  so  far  as  foundation  is  concerned.  The  amount  of  pampi^ 
will  also  be  about  the  same. 
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Beatdts  of  the  tbMe  borings  »ie  tkowii  below : 
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Boring  No.  8. 
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Loamy  earth. 


Slushy  sand. 
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and  sand. 


Very  wet 
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K 


l( 


II 


Bemarks. 
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Distant  Aram 
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hole. 
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Driving  with 
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movement  of 
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Pipe  diameter 
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BeflidM  the  data  thas  tabulated,  it  is  to  be  noted  that  careful  sotindiDgs  made  by 
Hamphrey  and  Abbott,  partiett  with  sampliDti^-lead,  indicated  the  continuance  of  the 
blae-clay  stralnni  to  a  depth  of  1..0  feet,  and  that  the  banks  of  the  bayou,  exposing 
the  soil  to  a  depth  of  about  15  feet  in  several  directions  within  the  area  considered, 
indicate  an  almost  perfect  aniformity  thronghont  this  area  (this  uniformity  is  also 
observable  in  the  table  of  borings) ;  and  that  the  considerable  depths— 35  and  45 
feet — foond  close  to  the  present  bank,  sometimes  at  points  of  last  year's  bank,  indi- 
cate that  if  the  caving  is  due  to  a  stratum  of  material  mncb  softer  than  the  clay,  that 
stratum  lies  abont  40  feet  below  low  water. 

Considering  all  the  facts  it  may  be  concluded  that  in  a  pile  foundation  constructed 
in  this  soil  each  12-inch  round  pile  may  be  safely  subjected  to  a  load  of  25,000  pounds. 
Otherwise  expressed,  a  weight  of  4,000  pouuds  per  square  foot  of  area  may  be  put 
npon  piles  driven  throughout  the  area,  3  feet  between  centers  each  way.    This  will 


I 
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involye  au  expenditare  of  about  $15  for  the  support  of  every  100,000  poondB  of  rape. 
ttmctare. 

Inspection  of  the  boring  record  shows  that  wherever  the  lock  excaTatio&m»yk 
made,  much  seepage  water  mast  be  contended  with.  It  is  probable  that  if  the  pcnj 
now  existing  between  the  sand-bar  at  the  head  of  the  bayoa  and  the  dike  belovTm 
drained,  this  seepage  wonld  be  considerably  diminished.  Bnt  mnch  will  remain,  ptf- 
haps  enough  to  require  constant  pampinff,  besides  variona  temporary  expedients  is 
diminishing  the  inflow.  Should  the  work  be  prosecuted  and  completed  inooeytH, 
pumping  at  $15  per  day,  with  initial  cost  of  plant,  would  co«t  about  |7,500. 

THB  LOCK. 

Having  considered  the  matters  of  shore  protection,  harbor  works,  site  of  k)ek,ad 
nature  of  foundation,  it  is  next  in  order  to  consider  the  details  of  the  lock  itadf 

The  drawings  transferred  to  this  office  show  plans  for  a  doable  brick  lock ;  tbe  tabl 
nft  of  32  feet  (possible  in  case  the  Atchafalaya  be  separated  from  the  Red  sad  lb 
sissippi)  is  divided  between  the  two  locks  of  the  flight,  thus  briofi^ing  the  lift  vnka 
limits  of  preceding  practice.    Sliding  gate?  are  represented,  though  withoat  ^tii 

There  are  three  locks  now  in  existence  giving  outlet  from  the  MississippL  Tm^ 
these  are  opposite  the  city,  one  about  50  miles  below.  Those  near  the  dty  hant 
Mft  of  about  15  feet,  the  one  below  considerably  less.  The  gates  in  all  are  of  tiibi 
Ikut  ordinary  construction.  The  feature  to  which  attention  is  called  is  that  t^ 
Ibcks  have  no  side- walls.  There  being  no  question  as  to  the  quantity  of  water  sa^ 
aad  the  commerce  not  being  such  as  to  make  important  the  delay  for  filUogexQ 
volume,  it  was  determined  in  the  interest  of  economy  to  omit  the  usual  side-wiBi 
Two  of  these  locks  are  in  constant  operation ;  the  third  failed,  I  believe,  on  %xmi 
of  insufficient  foundation.  The  maximum  lift  to  be  overcome  at  Plaqnemine  is  ik^ 
twice  that  overcome  by  the  lock  now  operating  opposite  the  upper  part  of  thiicm 
The  length  and  breadth  required  would  be  considerably  greater,  but  these  aieiii 
elements  whose  increase  would,  of  itself,  make  necessary  the  oonstrnction  of  air 
walls.  Nor  does  the  increase  in  height  of  gate  or  the  greater  depth  of  excavstiooir 
the  second  lock  (from  the  river)  create  such  necessity. 

As  it  is  desirable  that  this  report  be  finished  soon,  I  can  not  eo  into  detailed  eft 
mates,  but  will  only  state  that  inspection  of  the  locks  succssfolly  operating,  tndii- 
vestig^tion  of  the  conditions  under  which  they  were,  and  the  Plaqnemine  locks  w«k 
be,  builtj  lead  me  to  believe  that  economy  would  be  attained  without  sacrifice  of  4 
eiency  if,  instead  of  opposing  the  great  water  pressure  to  be  met  by  dead  wei^f 
masonry,  this  pressure  be  diverted  against  the  natural  sides  of  the  excavation^  v\ 
the  case  in  every  river.    These  sides  should  be  inclined,  say  2  on  1,  and  planked, t^ 

greventing  sliding,  excess  of  seepage,  and  wash  from  filling  valves.  The  subjedvi 
e  more  fullv  studied  before  submission  of  a  project  for  beginning  the  work.  Ssfi 
a  plan  would  result  in  a  saving  of  about  $150, (MX)  on  the  double  look,  making  the  ^ 
mate,  thus  corrected,  about  |^,000. 

ROUTE  TO  THE  GRAND  RIVER. 

The  estimates  for  this  improvement  submitted  to  the  Mississippi  River  Q^mnssm 
were  based  on  lines  for  excavation  found  represented  in  the  drawing^.  In  project 
a  channel  down  Bayou  Piaquemine,  those  who  made  the  estimates  seem  to  b^ 
adopted  some  minimum  radius  of  curvature  for  the  route,  and  if  at  any  bendof  tkf 
bayou  a  curve  was  found  less  favorable  than  that  determined  upon,  excavstioi  ^  > 
directed  against  the  bank,  thus  reducing  the  curvature. 

This  method  would  certainly  secure  a  perfect  navigation  route,  but  I  do  nottbiii  ; 
the  interests  involved  demand  so  much,  ^hile  increase  of  initial  cost  may  defeat tb  \ 
whole  project.  i 

It  is  to  be  remembered  that  Bayou  Piaquemine,  before  its  closure,  was  navifa^ 
By  large  steam-boats,  often  with  the  disadvantage  <»f  a  heavy  current.     I  recoDio«>^  \ 
t^at  these  projected  bank-cuts  be  omitted,  save  in  one  or  two  cases,  from  tbec^ 
mates. 

I  have  estimated  the  diminution  that  may  be  effected  without  in  any  way  r^^  •' 
quishing  the  idea  of  obtaining  a  good  navigation  route,  and  find  it  to  be  about  $700,i^ 
which,  at  the  estimated  cost  per  yard,  amounts  to  about  $140,000.  My  estimstefc 
this  work  is  $625,000  instead  of  $762,698,  the  previous  estimate.  It  is  to  be  undent^ 
that  this  will  secure  a  channel  of  ample  width  and  depth.  Something  less  p^ 
might  answer  the  first  needs, 

GRAND  RIVER. 

The  estimates  for  work  in  Qrand  River  are  such  as  aim  at  like  perfection  as  reftirH 
to  above.    Tbe  iyvqi  \&  tvonv  iivn%«XA«  «Ai^\i.v9\%i^\Ai^.  '\LVl<^  ^^onatmctioD  of  thelo^ 
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-would  caose  a  greater  n amber  of  vessels  to  freqnent  it,  and  the  iinproyement  pro- 
vided for  in  the  estimates  might  then  be  wisely  made.  A  considerable  part  of  the 
work  shoald  be  done  daring  the  lock  constrnction. 

ATCHAFALATA  RIVSR. 

There  is  an  estimate  of  $108,000  for  removal  of  sna^  and  rafts  in  the  Atchafalaya. 
This  river,  like  the  Grand,  is  also  navigable  and  navigated.  Its  improvement  as  in- 
dicated would  be  beneficial. 

CONCLUSION.  • 

The  lowest  estimate  previously  submitted,  based  on  a  lock  of  concrete  (Louisville 
cement),  perfecting  route  in  Bayoa  Plaqaemine  as  explained  (excavation  of  3,557,720 
cubic  yards  at  20  cents),  securing  channel  in  Grand  River  150  feet  wide,  and  remov- 
ing obstractions  in  the  Atchafalaya,  amounts  to  $1,421,350.  This  includes  no  esti- 
mate for  shore  protection,  harbor  works,  or  condemnation  of  property,  whereas  this 
last  item  would  have  been  considerable  along  the  lines  originally  chosen.  Introduc- 
ing these  items,  but  deducting  for  others  as  explained  above,  the  estimate  becomes 
$1,214,350.  Of  this,  ti254,000  is  for  improvement  of  the  Grand  and  Atchafalaya  rivers ; 
the  wnole  of  this  sum  might  be  beneficially  expended,  but  only  a  part  would  be  re- 
quired at  the  start. 
The  first  appropriation  for  the  work  should  be  $1,000,000. 
Very  respectfully,  your  obedient  servant, 

Oscar  T.  Crosby, 
First  Lieutmant,  Engineert. 
MaJ.  W.  H.  Hbuer, 

Corpi  of  Eng%neer$f  U,  8,  A, 


..■# 


APPENDIX  T. 


IMPROVEBiENT  OF  RIVEBS  AND  HARBORS  IN  THE  STATE  OP  TEXAS. 


BEPORT  OF  MAJOR  0.  H.  ERNST,  CORPS  OF  ENOINBBB8,  OFFICER  IK 
CHARQE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH  OTHBB 
DOCUMENTS  BELATING  TO  THE  WOBKS. 

IMPROVEMENTS. 


1    Entrance  to  Ghilveston  Harbor,  Texas, 

2.  Ship-channel  in  Galveston  Bay,  Texas. 

3.  Trinity  River,  Texas. 

4.  Buffalo  Bayou,  Texas. 

5.  Month  of  Brazos  River,  Texas. 

6.  Pasa  Cavallo  Inlet  to  Matagorda  Bay, 

Texas. 


7.  Aransas  Pass  and  Bay,  np  to  Rockport 
and  Corpus  Christi,  Texiis. 

8.  Harbor  at  Brazos  Santiago^  Texas. 

9.  Protection  of  river-bank  at  Fort  Brown, 

Texas. 


EXAMINATION. 
10.  Cedar  Bayon,  Texas;  where  it  empties  into  Oalveston  Bay. 


United  States  Engineer  Office, 

OalvestOHj  Tea?.,  August  6,  1887. 

Sir  :  I  have  the  houor  to  transmit  herewith  my  annual  report  for 
the  fiscal  year  ending  June  30,  1887. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 


The  Ohief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


T  I. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

The  work  of  construction  upon  this  improvement  was  last  suspended 
in  April,  1884.  The  project  under  which  it  was  bein<r  prosecuted  was 
revised  by  the  Board  of  Engineers  in  their  report,  dated  January  21, 
1886.  Under  the  new  project  tbe  object  of  the  improvement  is  to.deepen 
the  channel  so  as  to  admit  sea-going  vessels  of  the  deepest  draught,  the 
natural  depth  upon  the  bar  at  mean  low  tide  being  about  12  feet.  It  is 
proposed  to  accomplish  this  by  the  coustiuction  of  two  jetti  s  built  to 
a  heiglit  of  5  feet  above  low  water,  extending  out  to  a  depth  of  30  feet, 
and  having  an  interval  between  them  at  their  outer  ends  of  7,000  feet. 
The  action  of  the  jetties  is  to  be  supplemented  by  dredging  if  necessary. 
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The  order  of  oonstraction  is  to  first  raise  the  present  south  jetty  to 
its  full  height,  5  feet  above  low  water,  then  build  the  north  jetty  out  to 
the  crest  of  the  bar,  aud  then  complete  both  jetties  to  their  fall  lengtk 
The  estimate  of  cost  for  completing  the  two  jetties  to  the  crest  of  the 
bar  is  $3,000,000,  and  for  completing  them  to  30  feet  depth  beyond  tbe 
bar  is  $4,000,000  more,  or  $7,000,000  in  all. 

A  contract  was  entered  into  on  the  22d  of  April  with  A.  M.  Shannoe 
&  Co.,  for  raising  the  old  south  jetty,  beginning  at  tbe  shore  end  and 
completing  the  vork  as  far  as  the  available  funds  would  carry  it.  By 
the  terms  of  the  contract  the  delivery  of  materials  was  to  begin  not 
later  than  June  1,  but  at  the  end  of  the  year  the  contractors  had  only 
just  completed  their  arrangements.  A  track  had  been  laid  connectiDf 
the  railroads  in  Galveston  with  the  jetty,  by  means  of  which  tbe  stone 
can  be  loaded  upon  the  cais  at  the  quarry,  in  the  interior  of  Texas,  and 
unloaded  in  place  upon  the  jetty.  The  materials  are  to  be  stone  and 
clay,  the  latter  constituting  a  core  about  8  feet  thick,  intended  to  sem 
the  double  purpose  of  preventing  leakage  throagrh  the  jetty  and(^ 
economizing  stone.  The  stone  constituting  the  outer  surface  of  the  miai 
is  to  be  in  blocks  weighing  not  less  than  1  ton  each  for  the  {lortionof 
the  jetty  to  be  constructed  this  year. 

A  resurvey  of  the  bar  and  harbor  was  made  in  April  and  May.  Tbe 
channel  depth  upon  the  outer  bar  was  found  to  be  12f  feet,  and  thai 
upon  the  inner  bar  20^  feet,  both  at  mean  low  tide. 

The  funds  estimated  for  continuing  the  work  during  the  fiscal  year 
ending  June  30, 1889,  ai*e  to  be  applied  to  building  both  jetties  out  to 
the  crest  of  the  bar,  using  teredo-proof  material  throughout,  and  io 
creasing  tbe  size  of  the  blocks  and  tbe  dimensions  of  the  jetties  as  tbe 
works  advance  into  deeper  water.  The  sum  asked  for  is  $3,000,(KM>.  No 
very  extended  explanation  of  this  recommendation  seems  to  be  ^^ 
quired  A  present  annual  trade  of  $73,000,000  and  a  prospective  trade 
of  vastly  greater  proportions,  is  hampered  by  an  obstruction  which  it^ 
in  the  power  of  the  Government  to  remove.  The  necessity  of  theioh 
provement  is  notorious.  The  evil  results  of  at^^empting  its  removal  viti 
inadequate  means  are  almost  equally  notorious.  It  is  submitted  thai 
the  interests  at  stake  require  that  the  work  should  now  be  nndertakee 
seriously. 

Tbe  commercial  statistics  of  the  port  will  be  found  appended. 

The  original  estimated  cost  of  this  work,  as  reyiaed  io  1886,  is $8,  478, 000.0^ 

The  aggregate  amount  appropriated  to  Jaly  1,  1887,  is 1,  778,000.09 

The  amount  actually  expended  is 1,  481,781^ 

In  addition  to  this  there  was  expended  the  sum  of  $100,000  sub- 
scribed by  the  city  of  Galveston. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  ligbt- 
honses  are  at  Bolivar  Point  and  Fort  Point,  at  entrance  to  Galveston  Bay. 

The  amount  of  revenue  collected  at  the  port  of  Galveston  for  the  fiscal  year  endisf 
Jane  30,  18:^,  was  |172,894.17. 

Money  statement 

Jaly  1,  1886,  amount  available $96.98 

Amonnt  appropriated  by  act  approved  Angast  5,  ISHG 300, 000. 09 

300,096.98 
Jnly  1, 1887,  amonnt  expended  daring  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,1886 3,8?J.?ti 

Jaly  1, 1887,  amount  available 296/217.16 

{Amonnt  (estimated)  required  for  completion  of  existing  project 6,  700,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
IB"^    3,000,000.00 
Submitted  \n  com\>\\iMi<ift  Vv\\iTwvavc^\s\.«tk\A  ^^  %r>^\a&)\^^Sl  oilxvs^x  «xxd. 
harbor  acts  oC  1^^  wiOi  \^T , 


Ir^ate  1 


Shaw^ 


\ 


/ 
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Abstract  of  propoMh  for  oonstruoting  a  Jetty  at  entrance  to  Galveston  Harhofy  TexaSf  re- 
ceived in  response  to  ^ulvertisement  dated  Afaroh  10,  1887,  and  opened  April  16,  1887,  6y 
Maj,  O.  H,  Emsty  Corps  of  Engineers^  at  Galveston^  Tex. 


No. 


1 
2 
8 
4 
5 


Names  and  addresses  of  bidders. 


John  SatterlT,  Englewood,  N.  J 

Charles  Clarke,  Galveston,  Tex 

Rittenhoase  Moore,  Hobile,  Ala 

*A.  M.  Shannon  Sc  Co.,  Galveston,  Tex 

Gnstav  Wilke  and  John  W.  Rickey,  Aostin, 

Tex 

Lonisiana  Jetty  and  Lightering  Company,  New 

Orleans,  La 

T.J.  Leagne, GalTeston, Tex 


41,500  cable 
yards  ordi- 
nary riprap, 
per  cubic 
yard. 

36,600  on. 

bio  yards 

blocks  of 

stone,  per 

cable  yard. 

16,800  cubic 

yards  clay, 

per  cobio 

yard. 

14.28 
5.05 

$5.88 
6.24 

13.98 
2.08 

4.51 

7.70 

1.50 

2.60 

4.40 

1.70 

2.90 

4.73 

1.20 

2.85 

4.80 

1.56 

3.58 

5.86 

L75 

Amount. 


$457, 702^ 
471. 86$ 
494,680^ 
296,650 

813, 02» 

819,220 
391, 571 


*  Lowest— accepted.  • 

COHMSRCIAL   STATI8TI0S  OF    THE  PORT  OF    GALVESTON    DURING    THE  FISCAL  YEAR 

ENDING  JUNE  30,  1887. 

From  Charles  C.  Sweeney,  esq.,  collector  of  the  port,  it  U  learned  that  the — 

Number  of  steam-Tessele  entered  was 250 

Number  of  sail- vessels  entered  was 29& 

Total  number  of  vessels 54C 

having  a  total  tonnage  of  446,711  tons.  The  total  valae  of  their  cargoes  was  |27,903,000. 
They  carried  3,000  passengers. 

The  number  of  steam -vessels  cleared  was 256 

Number  of  sail-vessels  cleared  was 23& 

Total  number  of  vessels 49^ 

having  a  total  tonnage  of  444,801  tons.    The  value  of  the  cargoes  cleared  for  foreign 

Eorts  was  $18,899,701.  No  record  of  cargoes  for  domestic  ports  is  kept  at  the  custom- 
ouse.  The  greater  portion  of  this  trade  is  conducted  in  the  vessels  belonging  to  the 
Mallory  and  Morgan  lines  of  steamers.  From  the  agents  of  these  lines  it  is  learned 
that  the  approximate  valae  of  the  cargoes  taken  out  during  the  fiscal  year  was  for — 

The  Mallory  line $16,150,000 

The  Morgan  lino 10,922,000 

The  total  sea* going  trade  of  the  port  during  the  year  was  therefore  approximately 
$73,874,701. 

The  majority  of  the  vessels  engaged  in  this  trade  draV  fh>m  15  to  20  feet  of  water 
when  fully  loaded. 

In  addition  to  these  there  are  a  large  number  of  small  schooners  drawing  5  feet  or 
less  engaged  in  the  coasting  trade,  no  record  of  which  is  kept. 


Ta, 


IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

The  Ship-Channel  in  Galveston  Bay  is  the  resnltof  an  attempt  to  make 
a  sea  port  upon  Buffalo  Bayou,  at  or  near  Houston,  some  60  miles  from 
the  Gulf  of  Mexico.  The  water-way  of  which  it  is  one  link  is  shown 
upon  the  accompanying  sketch.  (Plate  I.)  The  other  links  are  the  canal 
across  Morgan's  Point,  the  San  Jacinto  River,  and  Buffalo  Bayou.  The 
canal  across  Morgan's  Point,  called  Morgan's  Canal,  was  constructed 
by,  and  is  the  private  property  of,  the  Buffalo  Bayou  Ship-Channel 
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Ck)aipaBy.*  Thia  oompany  alfio  dredged  a  choBBel  out  into  the  bay  te 
a  di^tanoe  of  5  milee  from  the  soa^heni  extremity  of  the  canal,  which 
channel  is  known  as  Morgan's  Cut.  Vessels  nsing  the  canal  are  charged 
toUs.  The  campaey  agfeed  in  1881 1  >  snrrender  to  the  United  SM« 
their  work  at  Morgan's  Point,  together  with  their  charter  and  their 
rights  under  it,  upon  the  completion  by  the  Government  of  the  Ship> 
Channel  in  Galveston  Bay.    ' 

The  plan  adopted  for  the  work  consists  of  dredging  a  channel  100  feet 
wide  and  12  feet  deex),  upon  the  lines  shown  upon  the  sketch,  the  average 
natural  depth  being  about  8^  feet.  The  length  of  the  proi>08ed  chaoMl 
is  about  18^  miles,  measuriugfrom  the  12-foot  carve  in  Bolivar  Chamiel 
to  the  southern  extremity  of  Morgan's  Cut.  The  original  estimate  of 
the  cost  of  such  channal  was  $446,320.42.  The  total  amount  appro- 
priated up  to  and  including  the  act  of  Augustr  2,  1882,  wa8  $446,500. 
Dredging  was  carried  on  in  the  years  1872  to  1876;  1879,  1880, 1882, 
and  1883,  the  total  amount  expended  being  $286,629.50.  The  resalt 
was  *the  making  of  deep  cuts  through  portions  of  the  distance,  whidi 
were  partially  obliterated  by  natural  causes  before  the  other  portiMtf 
were  deepened.  An  examination  made  in  October,  1882,  of  the  cot 
through  the  lower  bay  led  Major  Mansfield,  the  officer  in  charge,  to  be- 
lieve that  the  results  were  not  such  as  to  justify  going  on  with  the  wortu 
It  was  accordingly  suspended  at  the  termination  of  the  coatoiet  thea 
in  foree,  in  June,  1883,  and  the  facts  were  reported  to  Congress.  He 
unexpended  balance  then  remaining  available  was  $159,870.50.  A  mmt 
detailed  history  of  the  operations  up  to  that  time  may  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1883,  pages  107^1083. 

The  next  river  and  harbor  act,  that  of  Jnly  5, 1884,  contained  the  fol- 
lowing item,  viz : 

ImproTini^  Ship-Channel  in  GalvMton  Bay  from  Morgan's  Cnfe  to  Bolivar  Chanod, 
eontinaing  improvement,  for  which  purpoae  the  balanoe  now  remaiiiiofl^  of  tlie  moMf 
heretofore  appropriated  for  thia  work  is  hereby  direoted  to  be  expended  by  the  Seae- 
tary  of  War  in  the  completion  of  said  chaunel  in  accordance  with  th«  plana  hereto- 
fore adopted,  and  in  marking  out  said  chaunel  by  piles  or  stakes  so  as  to  enable  nan- 
gators  to  find  the  same  without  difficulty:  Provided,  That  no  part  of  said  money  sbaS 
be  so  expended  until  the  Secretary  of  War  shall  be  satisfied  that  the  BnAiIoBsyo* 
8bip-Chauuel  Company  has  relinquished  or  abandoned  to  the  United  States,  fbreTerjall 
their  franchises  and  any  and  all  right  to  collect  or  impose  toUa  or  charges  litMi  BMf 
part  of  said  Ship-Channel,  or  Buffalo  Bayon. 

The  company  not  having  relinqnished  their  franchiaes  and  right  to 
collect  tolls,  nothing  was. done  under  this  acU 

The  next  river  and  harbor  act,  that  of  August  5,  1886,  contained  tbf 
ftrilowing  item,  viz: 

Improving  Ship -Channel  in  Galveston  Bay,  Texas,  from  Morgan's  Cnt  to  Bolirar 
Channel,  continuing  improvement,  for  which  purpose  the  balance  now  remainin/^of 
the  money  heretofore  appropriated  for  this  work  is  hereby  directed  to  he  expended  br 
the  Secretary  of  War  in  the  completion  of  said  channel  in  accordance  with  the  pUM 
heretofore  adopted,  and  in  marking  out  said  channel  by  piles  or  stakes,  so  as  to  eoabk 
navigators  to  find  the  same  without  difficulty. 

Which  was  a  rei>etition  of  the  instructions  of  1884,  except  that  the  final 
condition  was  omitted.  The  work  could  therefore  proceed  without  ex 
acting  of  the  Buffalo  Bayou  Ship  Channel  Company  any  change  in  t^e 
terms  of  their  agreement  of  1S81.         • 

As  there  had  been  no  survey  of  the  lower  bay  since  October,  ISSi 
and  none  of  the  upper  bay  since  the  work  was  suspended  in  June,  18S3, 
but  little  was  knowu  about  the  actual  condition  of  the  channel,  except  in 

•  The  charter  of  this  company  is  forwarded  with  the  report  npon  Ba&lo  Baros 
herewith. 
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a  general  way  that  it  had  largely  deteriorated.  A  resarvey  was  a  neces- 
sary preliminary  to  any  intelligent  project  for  the  continuation  of  the 
work.  It  was  began  in  February,  under  the  authority  contained  in 
your  indorsement  of  December  10,  1886,  upon  my  letter  of  December 
3,  1886.  The  party  was  in  charge  of  Mr.  H.  0.  Bipley,  assistant  engi- 
neer, who  is  entitled  to  credit  for  skillful  and  energetic  management. 
The  field-work  was  completed  March  15.  By  the  end  of  May  the  maps, 
though  not  entirely  finished,  were  sufficiently  far  advanced  to  furnish 
the  data,  the  procurement  of  which  was  the  object  of  the  survey. 

The  work  between  Bolivar  Channel  and  Bedfish  Bar,  a  distance  of 
about  9.43  miles,  was  done  in  1879  and  1880.  The  average  depth  at  the 
completion  of  the  work  in  1880  was  11.56  feet.  The  present  average 
depth  is  9.04  feet.  The  average  depth  in  the  bay  near  the  cut  in  1880 
was  8.98  feet,  which  gives  an  average  depth  of  cutting  2.58  feet.  There 
is  left  remaining  of  this  at  the  present  tinoe  .06  foot,  or  practically  noth- 
ing. The  average  depth  in  the  bay  near  the  cut  is  found  now,  however, 
to  be  only  8.58  feet,  which  seems  to  indicate  a  general  shoaling  outside 
the  cut,  as  well  as  in  it,  of  .4  foot  since  1880.  If  this  be  added  to  the 
.06  foot  there  will  be  .46  foot  as  the  total  increase  of  depth  over  what 
would  exist  if  no  work  had  ever  been  done.  But  as  the  object  of  the 
work  is, to  obtain  an  absolute  depth  and  not  a  relative  depth,  it  may 
be  said  that  no  progress  has  been  made  upon  this  portion  of  the  line. 

The  portion  of  the  channel  througli  Bedfish  Bar,  measuring  about 
2.11  miles,  was  excavated  in  1872  to  1876.  The  survey  shows  that 
while  there  has  been  an  increase  in  depth  at  some  places  and  a  decrease 
at  others,  the  channel  has  upon  the  whole  exactly  maintained  itself,  the 
average  depth  being  14.5  feet  in  1877,  and  the  same  now.  The  mainte- 
nance of  the  cut  here  is  due  to  the  concentration  of  the  flow  between 
the  upper  and  lower  bays.  No  such  favorable  conditions  are  found 
elsewhere. 

The  part  between  Bedfish  Bar  and  the  southern  extremity  of  Mor- 
gan's Cut,  about  6.81  miles  in  length,  was  excavated  in  1882  and  1883. 
The  average  depth  at  the  completion  of  the  work  in  1883  was  13  feet. 
The  present  average  depth  is  9.72  feet.  The  average  depth  upon  the 
line  of  the  cut  before  the  work  was  begut)  was,  in  1877,  8.57  feet,  which 
gives  an  average  depth  of  cutting  4.43  feet.  There  is  left  remaining  of 
this  at  the  present  time  1.15  feet. 

As  the  works  at  Morgan's  Point  are  to  be  transferred  to  the  United 
States  in  a  certain  contingency,  the  survey  was  extended  over  Mor- 
gan's Cut  and  Morgan's  Canal.  The  average  depth  in  Morgan's  Cut 
was,  in  1877,  12.86  feet.  It  is  now  8.42  feet.  The  average  depth  in 
Morgan's  Canal  is  found  to  be  19.2  feet,  which  is  an  increase  of  .9  foot 
since  1877,  when  it  was  18.3  feet. 

The  survey  developed  the  fact  that  the  12-foot  contour  in  Bolivar 
Channel  has  receded  southward  about  2,400  feet.  To  complete  the 
work  it  will  be  necessary  to  extend  the  excavation  that  far  beyond  its 
original  terminus. 

it  appears,  therefore,  that  out  of  the  total  length  of  channel  exca- 
vated— 18J  miles — ^9.43  miles  have  been  obliterated,  2.11  miles  have 
been  fully  maintained,  and  the  remaining  6.81  miles  have  deteriorated 
75  per  cent.,  and  the  length  of  the  channel  must  be  increased  2,400  feet. 

The  rate  of  deterioration  has  not  been  uniform.  An  examination  of 
the  cut  between  Bolivar  Channel  and  Bedfish  Bar  was  made  in  Octo- 
ber, 1882,  by  which  it  was  ascertained  that  about  three-quarters  of  the 
work  had  been  undone  at  that  time,  which  was  only  two  and  one-third 
years  after  its  completion.    (See  Annual  Report  of  the  Chief  of  Engi- 
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neers  for  1883,  pages  1079,  1080.)  The  remaining  quarter  has  disajh 
peared  in  the  four  and  two-third  years  since  October,  1882.  Itis,M 
might  be  expected  that  the  deeper  the  channel  is  below  the  general 
level  of  the  bottom  of  the  bay  the  more  rapidly  it  will  fill  up,  in  cases 
like  this  where  there  is  no  concentrated  flow  in  the  channel.  It  is  proba- 
ble that  more  of  the  filling  noted  between  1880  and  1882  occurred  in  the 
first  year  thau  in  the  second.  If  the  channel  l>etween  Bolivar  ChsDnel 
and  lledfish  Bar  be  maintained  at  the  tnll  depth  of  12  feet  it  will  re- 
quire the  removal  each  year  of  not  less  than  30  per  cent,  of  the  amoant 
originally  excavated. 

The  deterioration  between  Red  fish  and  Morgan's  Gut  has  been  less 
rapid  than  in  the  lower  bay.  It  amounts  to  about  75  i>er  cent,  in  four 
years,  or  19  per  cent,  per  year,  if  the  rate  of  deterioration  were  uniform. 
But  as  the  rate  must  have  been  greater  the  first  year  than  in  sabse- 
quent  years,  it  is  moderate  to  estimate  that  the  maintenance  of  a  chan- 
nel 12  feet  deep  would  require  the  removal  each  year  of  not  less  than  25 
per  cent,  of  the  amount  originally  excavated. 

Here  are  exact  facts,  which  leave  but  little  scope  for  theory  or  opinioo 
as  to  the  amount  of  work  which  will  be  requireil  to  maintain  the  channel, 
or  as  to  the  necessity,  when  once  the  excavation  is  begun,  of  pnshing  it 
through  to  completion  rapidly  and  then  making  the  work  of  maintenance 
continuous. 

It  sometimes  happens  that  a  temporary  deepening  of  a  channel  will  be 
of  value  to  vessels  using  it,  even  if  it  subsequently  return  to  its  orig- 
inal condition,  because  it  enables  them  to  load  to  a  deeper  draught  for  a 
longer  or  shorter  period.  Such  is  not  the  case  here.  The  design  is  to 
create  a  commerce  which  does  not  now  exist ;  that  is,  to  provide  a  chan- 
nel for  seagoing  vessels  of  deep  draught  such  as  do  not  now  visit  Hous- 
ton or  cross  the  bay  at  all.  The  natural  depth  is  sufficient  for  all  vessels 
which  now  navigate  the  bay,  loaded  to  their  fullest  capacities.  No  use- 
ful result  can  be  obtained  from  expenditures  upon  this  work  until  it  is 
completed  and  such  provision  made  for  its  maintenance  as  will  inspire 
confidence  in  its  permanency  as  a  highway  of  commerce.  Important 
trade  will  not  follow  an  uncertain  highway.  To  half  finish  it,  or  on^ 
quarter  finish  it  one  year,  and  then  leaveittobecontinned  at  some  indefi- 
nite time  in  the  future,  is  a  waste  of  money.  There  should  be  on  hand 
when  the  work  is  begun  funds  sufficient  to  carry  it  through  and  maintain 
it  at  least  one  year. 

It  was  found  that  the  amount  of  excavation  required  to  make  & 
channel  100  feet  wide  and  12  feet  deep  from  Bolivar  Channel  to  Mor- 
gan's Canal,  which  includes  Morgan's  Cut,  would  be  1,468,909  cnbif 
yards,  and  that  the  amount  required  annually  for  maintenance  woaki 
be  399,183  cubic  yards.  The  cost  of  the  excavation  per  cubic  yard  wOl 
vary  somewhat  with  the  size  of  the  contract  and  the  degree  of  compe- 
tition among  contractors.  The  work  already  done  has  cosL  including 
all  contingencies,  about  25  cents  per  cubic  yard.  At  this  price  the  first 
cost  of  the  excavation  would  be  $367,227.25,  and  the  annual  cost  of 
maintenance  would  be  ♦09,795.75. 

Believing  it  to  be  useless  to  begin  the  work  with  the  funds  avail- 
able, I  recommended  in  my  report  of  May  30  that  their  expenditare 
should  be  deferred  until  they  should  be  largely  increased  by  further 
appropriations.  This  recommendation  was  disapproved  **by  reason  of 
the  mandatory  terms  of  the  act  of  August  6, 1886,  directing  its  expend- 
iture," and  I  was  ordered  to  begin  work  with  as  little  delay  as  p^»^ 
ticable. 
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Proposals  for  doing  the  work  Lave  been  invited  by  public  advertise- 
inent,  bids  to  be  opened  July  20, 1887.  It  is  expected  that  a  contract 
can  be  let  and  the  work  be  begun  by  the  middle  of  August.  There 
ehould  be  no  difficulty  in  completing  the  contract  by  the  1st  of  March, 
1888. 

The  estimate,  $317,000,  submitted  for  continuing  the  work  during 
the  year  ending  June  .30,  1889,  is  the  amount  required  to  complete  the 
original  excavation  and  to  maintain  it  one  year.  With  this  sum  and 
with  regular  appropriations  thereafter,  the  work  can  be  carried  to  a 
successful  completion.  With  a  sum  much  less  than  this,  or  with  irreg- 
ular appropriations  thereafter,  the  work  is,  in  my  judgment,  entirely 
impracticable. 

No  commercial  statistics  for  this  work 'can  be  given.  Some  of  the 
l)e8t  commercial  minds  in  Houston  believe  that  the  advantages  to  be 
derived  from  enabling  sea-going  ships  to  reach  Buffalo  Bayou  will  be 
vastly  greater  than  the  cost  of  making  and  maintaining  the  channel. 
In  the  report  upon  the  improvement  of  Buffalo  Bayou  herewith  are 
given  some  statistics  of  the  freight  carried  upon  that  stream.  It  is 
<»rried  in  barges  drawing  5  feet  when  fully  loaded,  and  towed  by  tugs 
drawing  7  feet  or  less.  These  cross  Oalveston  Bay,  but  the  depth  of 
water  is  already  sufficient  to  accommodate  them.  A  large  proportion 
of  this  freight  would  be  loaded  directly  upon  sea-going  ships  if  they 
visited  Houston. 

The  original  estimated  cost  of  this  work  as  here  revised  is $313,  S53. 67 

The  aggregate  amoant  appropriate  to  Joly  1,  1887,  is 44H,  500. 00 

The  amoQQt  aotaallv  expended  is 291,9:^.18 

The  amount  annnally  required  for  maintenaooe  after  the  completion  of 

the  original  work  is 99,795.00 

The  work  is  located  in  the  collection  district  of  Galveston.  The  light-houses  on  or 
near  the  line  of  work  are  at  BoUvar  Point,  at  Fort  Point,  at  half  Moon  Shoal,  and  at 
Bedash  Bar. 

The  amount  of  revenue  collected  at  the  port  of  Galveston  for  the  fiscal  year  ending 
June  30,  1887,  was  $172,894.17. 

Money  statement. 

July  1,  1886,  amount  available 1159,870.50 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outetanding  July  1, 1886 5,293.68 

Jaly  1, 1887,  amount  available 154,576.82 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 317,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


T3. 
IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

There  has  been  no  appropriation  for  this  work  since  that  of  Angust 
2,  1882.  The  balance  available  at  the  beginning  of  the  fiscal  year, 
$311.65,  was  expended  in  making  an  examination  of  the  work  at  the 
mouth,  and  in  office  expenses.  The  revetment  at  the  month  has  received 
aome  damage  from  driftwood,  and  from  storms,  and  the  channel  has 
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shoaled  in  some  places  to  4^  feet  at  mean  low  tide.    Owing  to  the  soft- 
ness of  the  bottom,  a  draugh  t  greater  than  4^  feet  can  be  carried  UuoagL 

The  revetment  requires  repairs  and  extension,  and  additional  dredg. 
ing  is  needed.  This  work  is  estimated  to  cost  f  25,000,  which  is  in  ex- 
cess of  the  balance  of  the  original  estimate  remaining  to  be  appropriatei 
The  original  estimate  is  accordingly  revised. 

The  trade  is  carried  on  entirely  in  schooners.  Thirty-one  schoooos 
visit  the  river.  They  all  trade  with  Galveston.  Their  tonnage  raDg» 
from  3  tons  to  35  tons  each.  The  majority  draw  about  4  feet  wba 
fully  loaded.  One  or  two  can  be  loaded  down  to  4  feet  6  inches.  Itk 
a  very  rare  thiug  for  any  vessel  to  go  higher  up  the  river  than  Moie 
Bluff,  20  miles  from  the  mouth.  The  freight  carried  daring  the  yeac 
was  valued  at  about  $220,000,  and  the  freight  charges  w^re  alMot 
$49,000.  A  statement  of  the  commerce  of  the  river  has  been  farnisbed 
by  Mr.  Landon  G.  Chambers,  of  Wallisville,  Chambers  County,  TeL 
which  is  hereto  appended. 

The  original  estimated  cost  of  this  work,  as  here  revised,  is |SB,9I 

The  agi^regate  amount  appropriated  to  July  1,  1887,  is 34,9$ 

The  amount  actually  expended  is 34,541 

The  work  is  located  in  the  collection  distriet  of  Galveston.  Tke  nomst  lig)it4Hi 
is  at  Red  fish  Bar. 

The  amount  of  revenue  collected  at  the  port  of  Galveston  for  the  fiscal  vear  eada 
June  30, 1887,  was  $172,8»4. 17. 

Money  Hatement 

July  1, 1886,  amount  available |sil6 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstauding  July  1,  1886 31tC 

!Amonnt  (estimated)  re^uirrd  for  completion  of  existing  project 25,0601** 
Amount  tnat  can  be  orohtably  expended  in  fiscal  year  ending  Jane30, 1889    25!oOii.«)i 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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8TATBMBNT  OP  THE  OOMMBROK   OF  TRINITY  RIVSE,  TEXAS,    FOR  TUB 

JUNK  30,  1887. 


[By  Landon  O.  Chambers,  of  WallisTille,  Chambers  Comity, 
Freight  carried  during  the  year. 
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Articles. 


Wood cords. 

Cotton bales. 

Charcoal        sacks. 

Cotton  seed tons. 

Hi.U's    


Alli);;itor  hides 

LiveHtock  .head.. 

Chickens dozen. 

JffK«    -  do  .. 

^^^^ poands. 

TaUow *^   do 

Wool ^.V.*.*.\\*.".*.\\\*.'.".*.*..'.'.'.'.*iacks'. 

DOX\*'B     jQ„g 

Potatoes.. .'...'... '...*.V.V."bn"sh«-ls. 

Sweet  potatoes ^o 

C^eneral  merchandise *' i'.l! ! il*.'.!! !!"".'*.*.* '."..'.''liarrels! 

Total .„. 


18,000 

1,OUO 

40.000 

ROO 

5,000 

3. 1 00 

1.000 

1,200 

25.  0(>0 

l«0O0 

500 

50 

10 

1.600 

8,000 

10, 000 


\- 


•72,000 

45.000 

20.000 

7.200 

7,500 

2,500 

6.000 

2,400 

2,500 

200 

40 

1.800 

90 

1.500 

1,500 

50.000 

220.230 


1ft*.' 

4M3:5i 
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T4. 
IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

Bnfialo  Bayou  is  a  tide- water  stream,  emptying  into  the  San  Jacinto 
Biver  at  Lyncbburgh,  about  25  miles  below  fionston.  It  is  one  Hnk  in 
tlie  waterway  which  connects  Houston  with  Galveston  and  the  Gulf 
of  Mexico,  it  is  shown  upon  the  sketch  (plate  1)  which  accompanies 
tiie  report  npon  the  ship  channel  in  Galveston  Bay,  herewith.  White 
Oak  and  Simms'  baj'ons  are  two  of  its  tributaries,  the  first  entering  it 
at  Houston,  and  the  second  at  a  point  about  11  miles  below  the  first. 
The  ultimate  object  of  the  improvement,  as  projected  in  1880,  is  to  se- 
cure a  channel  12  teet  deep  and  100  feet  wide,  as  in  the  case  of  the  work 
in  Galveston  Bay,  the  aim  being  to  admit  seagoing  ships  to  Houston* 
Below  the  mouth  of  Simms'  Bayou  these  dimensions  are  found  in  nature. 
It  is  between  White  Oak  and  Simms's  bayous  that  improvement  is 
required.  The  banks  here  are  high  and  generally  stable,  though  occa- 
sionally subject  to  land  slides.  The  surface  width  is  generally  greater 
than  100  feet,  but  there  are  some  exceptions  to  this  rule.  The  depth 
in  the  center  of  the  channel  is  usually  9  feet  or  more  at  ordinary  tides^ 
but  there  are  occasional  shoals  upon  which  as  little  a^  6  feet  is  fouud^ 
and  during  '*  northers  ^  the  surface  is  sometimes  lowered  several  feet> 
At  some  points  navigation  is  obstructed  by  the  sharpness  of  the  bends. 
It  is  endangered  also  by  sunken  logs  and  stumps  in  the  bed  of  the 
stream  and  by  overhanging  trees  upon  the  banks. 

There  is  upon  tlie  bayou  a  large  and  important  traffic,  carried  on 
principally  in  barges  towed  by  tugs.  The  tugs  draw  7  feet  or  less,  and 
the  barges,  when  fully  loaded^  draw  about  6  feet.  While  this  trade  can 
be  economically  carried  on  with  less  dimensions  of  channel  than  those 
contemplated  in  the  project,  it  is  greatly  benefited  by  the  partial  im- 
provements which  may  be  made  in  the  earlier  stages  of  the  work.  Use- 
ful results  from  the  expenditure  of  the  appropriations  can  be  obtained 
in  advance  of  the  full  completion  of  the  work.  A  depth  of  9  feet  at  or- 
dinary tides  will  generally  insure  a  sufficient  depth  during  "  northers.'^ 
The  enlargement  of  the  channel  and  the  removal  of  snags  and  over- 
hanging trees,  and  the  easement  of  bends,  is  of  direct  and  immediate 
benefit  to  commerce.  The  method  of  conducting  the  work  therefor 
differs  from  that  followed  in  the  case  of  the  ship-channel  in  Galveston 
Bay.  Instead  of  excavating  a  portion  of  the  channel  to  its  full  dimen- 
sions, those  obstructions  which  impede  the  present  navigation  are  re- 
moved first.  A  new  supply  of  sunken  logs  is  found  annually,  and 
considerable  shoaling,  from  surface  wash,  also  occurs  annually. 

No  work  was  done  upon  the  stream  during  the  year.  On  the  21st  of 
May  a  contract  was  entered  into  with  John  J.  Atkinson,  of  Houston, 
Tex.,  under  which  work  is  to  be  resumed  July  1.  It  is  proposed  as  far 
as  the  available  funds  will  go,  to  widen  the  water-way  where  the  width 
is  less  than  100  feet,  and  to  deepen  the  channel  where  it  is  less  than  9 
feet  at  nie^in  low  tide,  by  dredging,  to  ease  the  sharpness  of  bends  by 
cutting  off  the  points,  by  scraping,  and  dredging;  and  to  remove  such 
sunken  logs  and  stumps  from  the  bed,  and  such  overhanging  trees  from 
the  banks,  as  may  interfere  with  navigation,  all  the  work  being  located 
between  White  Oak  and  Simms'  bayous.  The  estimate,  $100,000,  for 
continuing  the  work  during  the  fiscal  year  ending  June  30,  1889,  is  to 
be  a])plied  in  a  similar  manner. 

It  is  reasonably  certain  that  the  amount  estimated  for  the  completioD 
of  the  present  project,  which  has  heretofore  accompanied  the  annual 
reports  upon  this  work,  will  not  be  sufficient  for  that  purpose.  To  make 
a  new  estimate  would  involve  a  resnrvey,  which  is  expensive.    More- 
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over,  it  is  impossible  to  make  an  accarate  estimate  of  what  the  fiDalcost 
will  be,  if  the  work  be  prosecuted,  as  heretofore,  nniier  small  and  irrega- 
lar  appropriations.  As  the  available  funds  are  limited,  and  can  not 
well  be  spared  for  a  survey,  I  have  thought  it  proper,  with  this  expla- 
nation, to  retitiu  the  old  estimate. 

The  Buffalo  Bayou  Ship  Channel  Company  have  acquired  rights  from 
the  State  of  Texas,  in  connection  with  this  stream,  as  iu  the  case  of  the 
«hip-channel  in  Galveston  Bay.  To  show  exactly  what  these  rights  are, 
I  have  procured  a  copy  of  the  charter  of  the  company,  which  is  hereto 
appended.  Under  this  charter  the  company  seems  to  have  the  right  to 
continue  the  improvement,  takingit  at  any  stage  short  of  that  where  ves- 
sels drawing  9  feet  can  visit  Houston,  and  then  having  made  the  stream 
navigable  for  such  vessels,  charge  tolls  upon  all  vessels,  however  small 
their  draught.  Although  the  company  has  shown  no  disposition  to  take 
^vantage  of  this  right,  it  is  submitted  that  the  right  shoald  be  extin- 
guished.   Proper  compensation  should,  of  course,  be  made. 

The  principal  trade  of  the  bayou  is  carried  on  by  the  Hoaston  Direct 
Navigation  Company.  A  statement  of  the  freight  carried  by  them  dar- 
ing the  year  is  hereto  appended. 

Schooners  engaged  in  the  lumber  trade  with  the  Loaisiana  coast  fre- 
quently  arrive  at  Houston,  but  I  have  not  been  able  to  obtain  any  rdl 
able  statistics  of  that  trade.  It  is  believed  to  be  but  a  small  peroeot- 
age  of  the  total. 

The  original  estimated  oost  of  this  work  was $385, 299. 7S 

The  aggregate  amount  appropriated  to  July  1,  1887,  is 118,750.06 

The  amonnt  actaaHy  expended  is 100,676.03 

The  work  is  located  in  the  collection  district  of  GalycAton.  The  nearest  lighi- 
honses  are  those  in  Galveston  Bay.  The  amoont  of  revenne  collected  at  the  port  d 
Oalveston  for  the  fiscal  year  ending  Jane  30,  1887,  was  f  172, 894. 17 

Money  statement 

July  1, 1886,  amount  available $433.t? 

Amoont  appropriated  by  act  approved  August  5,  1886 18, 7^01 

19, 183.  r; 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outetanding  July  1, 18d6 1,109.7? 

July  1,  1887,  amount  available 18,073.97 

^  Amount  that  can  be  profitably  expended  in  fiscal  yea*  endini^  June  30, 1889  100, 000.  CO 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
y      harbor  acts  of  1866  and  1867. 


Ahstraot  of  propoaaU  for  improving  Buffalo  Bayou^  Texa»,  received  in  response  to  aittr- 
tisement  dated  March  24,  1887,  and  opened  April  23,  1887,  by  MaJ,  O.  H,  Ernst,  Csrp 
of  EngineerSf  at  Galveston,  Tex. 


Ko. 


Name  and  address  of  bidder. 


John  J.  Atldnoon,  Houston,  Tex  . . 


Character  of  work. 


Dredging  material  under  water, 
50,0uu  cnbio  yards  . .  per  yard . . 

Dredging  and  sorapine  material 
above  water,  12,500  cubic 
yards per  yard.. 

RemoTingsunkenlogs,  2,000  cubic 
feet perfect.. 

RemoTlns  orerchanglng  trees, 
250  cuMo  feet per  foot. . 

Bemoving  such  stnmps  as  may  be 
necessary,  per  cent,  above  act- 
ual cost  to  the  contractor 


Price. 


Cents. 
22 

20 
5 
4 

Cost     1 


rA«  I 


Only  one  bid  received— wi<i^^\^. 
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CHARTER  OF  THE  BUFFALO  BATOU  SHIP  CHANNEL  COMPANY. 
AN  ACT  authorising  the  oonstmctiou  of  a  ship-ohaimel  from  Bolivar  Point  to  the  city  of  Houston. 

Whereas  the  late  constitutional  convention  of  this  State,  on  the  23d  day  of  Jan- 
uary, A.  D.,  1869,  passed  a  declaration  entitled  ''A  declaration  incorporating  the  Ship 
Channel  Company  from  Bolivar  Point  to  Houston,"  which  said  declaration  purported 
to  create  A.  8.  Richardson,  W.  J.  Hntchins,  T.  H.  Mundine,  John  Shearne,  T.  W. 
House,  R.  O.  Love,  W.  M.  Rice,  A.  Groesbeck,  J.  R.  Morris,  H.  R.  Allen,  8.  Harper  and 
their  associates  a  body  corporate  and  politic,  under  the  name  and  style  of  the  **  Buffalo 
Bayou  Ship  Channel  Company;"  and  whereas  the  parties  named  in  said  declaration 
and  their  associates  have  organized  as  a  company,  in  accordance  with  the  terras  of 
the  said  declaration,  and  have  done  numerous  acts  towards  the  construction  of  the 
ship-channel  contemplated  by  the  said  declaration :  and  whereas  doubts  exist  con- 
cerning the  force  and  effect  in  law  of  the  said  act  of  the  said  constitutional  conven- 
tion; and  whereas  the  construction  of  a  ship-cbannei  as  contemplated  by  the  said 
declaration  will  greatly  promote  the  commercial,  agricultural,  manufacturing,  and 
other  interests  of  the  Stato  of  Texas:  Therefore, 

Section  1.  Beit  enacted  by  the  legislature  of  the  State  of  Texas f  That  A.  S.  Richard- 
son, John  Shearne,  T.  W.  House,  R.  O.  Love,  A.  Groesbeck,  J.  R.  Morris,  H.  R.  Allen, 
and  their  associates,  be,  and  the  same  kre  hereby,  created  a  body  corporate  and  politic, 
under  the  name  and  style  of  the  '' Buffalo  Bayou  Ship  Channel  Company,"  with  au- 
thority in  said  corporate  name  and  capacity  to  contract;  sue  and  be  sued ;  to  plead 
and  be  impleaded;  to  acquire  real  and  personal  property,  by  gift  or  purchase,  and  to 
seli,  grant,  mortgage,  or  alienate  the  same;  to  borrow  money,  and  to  issue  its  bonds 
with  interest  warrants  attached  thereto ;  to  make  by-laws  for  its  own  government ; 
to  have  succession,  and  a  common  seal;  and  generally  to  do  and  perform  all  such  acts 
and  things  as  may  be  necessary  to,  proper  for,  or  incidental  to  the  carrying  ont  of 
its  obligations,  the  maintenance  of  its  rights  and  privileges,  and  the  accomplishment 
of  the  objects  of  the  company  in  accordance  with  this  act  and  not  inconsistent  with 
the  constitution  and  laws  of  the  State  of  Texas. 

Sec.  2.  That  the  said  company  are  hereby  authorized  to  form,  construct,  own,  and 
maintain  a  ship-channel  from  any  point  at  or  within  the  corporate  limits  of  the  city 
of  Houston,  through  Buffalo  Bayou,  deepening,  straightening,  and  widening  the  same, 
and  through  the  waters  connecting  said  Buffalo  Bayou  with  the  Gulf  of  Mexico  at  Boli- 
var Channel,  deepening  and  removing  the  obstructions  thereof  to  the  Gulf  of  Mexico 
at  Bolivar  Channel  (inclnding  the  construction  of  all  locks,  gates,  or  dams  that  may 
be  requisite),  so  as  to  make  said  ship-channel  of  such  continuous  depth,  width,  and 
extent  as  may  be  essential  for  the  purposes  of  foreign  and  domestic  trade  and  com- 
merce, and  to  build,  own,  and  possess  such  ship-basins  within  or  near  the  corporate 
limits  of  the  city  of  Houston,  in  such  numbers,  depth,  and  capacity  as  may  be  requi- 
site for  the  purposes  of  the  company  with  all  slips,  wharves,  docks,  buildings,  and 
machinery  necessary  or  in  anywise  pertaining  thereto;  and  the  said  company  are 
furthermore  authorized  to  build,  construct,  and  possess  such  steam-boats,  tug-boats, 
dredge-boats,  barges,  tools,  machinery,  and  buildings,  or  any  other  property  of  any 
and  every  kind  wnatever,  as  may  be  necessary  to,  convenient  for,  or  adapted  to  the 
prosecntion,  management,  and  accomplishment  of  this  act  and  the  purposes  of  foreign 
and  domestic  commerce. 

Sec.  3.  That  said  company,  in  order  to  accomplish  the  purposes  above  specitied,  are 
hereby  empowered  to  perform  such  dredging  and  make  such  excavations,  enlarge 
nuch  stroanis  and  deepen  such  channels,  cut  off  such  bends,  and  remove  such  obstruc- 
tions in  Buffalo  Bayou  and  the  bays  and  waters  connecting  Buffalo  Bayou  with  the  Gulf 
of  Mexico  at  Boliva^  Channel  as  may  seem  desirable  ana  necessary  to  build  said  ship- 
basins  and  construct  said  ship-channel ;  audit  shall  be  lawful  for  said  company  to  ap- 
propriate and  use  such  lands  in  the  several  bayous,  streams,  gulfs,  and  waters,  or  on  the 
hauKs  thereof,  or  lying  contiguous  thereto,  as  may  be  requisite  for  the  specific  purposes 
of  this  act,  making  compensation  to  the  several  owners  thereof  as  may  be  agreed  upon 
by  the  parties  and  the  company ;  and  if  unable  to  agree,  then  in  accordance  with  the 
general  railroad  laws  of  the  State,  and  as  provided  therein,  whenever  so  using  or  ap- 
pronrintingsaid  lands. 

8bc.  4.  That  the  capital  stock  of  said  company  shall  be  $1,000,000  (including  all  its 
property,  real  and  personal,  franchises,  and  rights  to  property),  to  be  divided  into 
shares  of  $100  each,  5  per  cent,  to  be  paid  at  the  time  of  subscription,  and  the  remain- 
der in  Installments  of  5  per  cent,  as  often  as  it  may  be  called  for,  after  giving  thirty 
days'  notice  of  said  call  in  some  uewspaper  published  in  the  city  of  Houston.  Such 
subscriptions,  upon  failure  of  payment  thereof,  may  brf  enforced  hy  said  company  in 
any  court  having  jurisdiction  in  the  State,  or  may  be  sold  at  public  auction,  after 
twenty  days'  public  notice  given,  the  delinquent  being  liable  in  the  full  amount  for 
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all  deficiencies  between  the  amoont  8o  received  at  the  sale  thereof  and  the  onpaid 
bahince  on  his  subscription,  and  for  all  proper  charges  and  interest  thereof  Ssid 
shares  of  capital  stock  shall  be  deemed  personal  property,  and  shall  be  trandfersbk 
under  such  roles  and  rogulations  as  may  be  proyided  for  in  the  by-Laws  of  the  eem- 
pany.  Nevertheless,  the  board  of  directors  shall  haye  authority  to  dispose  of  the 
shares  in  its  capital  stock  in  such  manner  and  on  such  terms  as  they  may  deem  motf 
conducive  to  the  interest  of  the  company  and  the  fulfillment  of  the  objects  of  tkii 
act)  and  shall  be,  furthermore,  authorized  to  commence  operation  wheoerer  fire 
hundred  shares  shall  have  been  taken. 

8kc.  5.  That  the  company  may  receive  in  payment  for  its  shares  or  b<mdt  tlie 

work  of  contractors  done,  hire  of  agents,  laborers,  and  employes,  matoials  or  macUa- 

ery  furnished  in  constructing  the  enterprise,  city  or  town  lots,  houses,  land,  and  real 

or  personal  property  of  any  kind  whatever,  bonds  of  the  city  of  Houston,  or  any  other 

corporate  city  or  town,  or  of  any  county  within  the  limits  of  the  State ;  and  such  eor- 

porate  city,  or  to^n,  or  county  is  hereby  authorized  to  subscribe  for  said  stock  or 

bonds  and  to  issue  its  bonds  for  the  same.    Said  property  so  subscribed.  shaU-be  at 

such  valuation  as  may  be  determined  upon  between  the  parties  and  the  corapaoj. 

i  Each  sharn  shall  be  entitled  to  ooe  vote,  either  in  person  or  by  proxy,  and  all  diVi- 

«  dends  shall  be  paid  at  the  principal  office  in  the  city  of  Houston,   but  no  dividcsd 

I  shall,  at  anv  time,  be  declared  impairing  the  capital  stock. 

Sbc.  6.  That  management  of  the  said  compaiiy  shall  be  confided  to  a  board  of  niae 
i  directors,  to  be  elected  annually  by  the  stocKholders.    For  the  purposes  of  orgaaiia- 

tion  and  commencement  of  the  enterprise,  the  corporators  named  ib  the  first  seetioi 
of  this  act  shall  constitute  the  first  board  of  directors,  to  serve  one  year,  or  until  tkdr 
successors  aredoly  elected.  The  board  of  directors,  when  duly  constituted,  shall  elect 
their  own  officers  at  their  first  meeting,  and  shall  have  authority  to  fill  any  vaeaadei 
tha^  may  arise  in  the  board  from  death,  resignation  or  otherwise.  Daring  the  inter 
vals  between  the  regular  election  by  the  stockholdefs,  the  said  board  {hxe  of  whom 
•hall  constitute  a  quorum)  shall  manage  and  controithe  business  affairs  mod  propot;^ 
of  the  company,  and  shaU  keep,  or  cause  to  be  kept,  full  and  accurate  records  of  tke 
transactions  of  the  company,  of  all  receipts  and  expenditures  made,  and  of  all  pr»- 
I  P^rtyt  i^&l  or  personal,  held,  received,  or  transferred,  and  shall  cause  such  reoorda  or 

J  a  synopsis  of  the  same,  to  be  submitted  at  each  annual  meeting  of  the  stockholdera. 

i  OBC.  7.  That  whenever  said  company  shall  have  made  such  ship-channel  naTigable 

I  through  Red  Fish  Bar  and  Morean^a  Point  for  vessels  drawing  6  reet  of  water,  it  akali 

j  be  authorized  to  impose  and  collect  of  all  vessels  passing  through  that  portion  of  said 

I  channel  cut  througn  Morgan's  Point,  toll  at  the  rate  of  10  cents,  each  way,  per  tm 

I  measurement ;  and  when  said  company  shaU  have  made  such  ship-channel  navij^sUe 

'  through  Red  Fish  Bar  and  Morgan's  Point  for  vessels  drawing  8  feet  of  water,  it  shaU 

be  authorized  to  impose  and  collect  of  all  vessels  passing  through  that  portion  of  said 
channel  cut  througn  Morgan's  Point  additional  tolls  at  the  rate  of  10  cents,  eark 
way,  per  ton  measurement  of  such  vessels ;  and  when  said  conrpany  ahall  have  ma^ 
[  said  channel  navigable  fit>m  the  Gulf  of  Mexico  at  Bolivar  Channel  to  the  citr  t^ 

I  Houston  for  vessels  drawing  9  feet  of  water  it  shall  have  the  rieht  to  impose  aad 

I  collect  of  all  vessels  passing  through  that  portion  of  said  channel,  oetween  Morgaffv 

!  Point  and  the  city  or  Houston,  or  stopping  at  any  of  the  points  of  landing  betwvta 

i  Morgan's  Point  and  the  city  of  Houston,  additional  tolls  at  the  rate  of  10  cents,  esek 

I  wBjy  per  ton  measurement,  of  such  vessels  passing  through  the  channel,  orany  p«r- 

ton  thereof,  made  by  said  company :  Providedf  That  the  whole  amount  of  toDs  vpn 
vessels  passing  through  the  entire  length  of  said  channel  from  the  Gulf  of  Mexico,  at 
Bolivar  Channel,  to  the  city  of  Houston,  shall  never  exceed  30  cents,  each  war,  ftr 
ton  measurement.  And  should  the  city  of  Houston  cede,  transfer,  lease,  or  graat  t» 
said  company  its  rights  and  privileges  of  imposing  and  collecting  toll  and  whailbfe 
of  all  vessels  navigating  Buffalo  Bayou  within  its  corporate  limits,  then  said 


pany  are  empowered  hereby  to  impose  and  collect  such  rates  of  toll  and  wharlac«  » 
they  may  determine  upon  ;  the  toll,  however,  not  in  any  case  to  exceed  in  the  iniole 
amount,  and  including  all  toll  collected,  40  cents,  each  way,  per  ton  meaaorsmeBt  c( 
any  vessel. 

Skc.  8.  That  if  any  person  or  persons  shall  wilfully  and  malicioualv  obstruct,  im- 
pair, or  destroy  said  ship-channel  or  ship-basins,  or  any  part  thereoif,  or  injure  tlx 
property  of  the  company,  such  person  or  persons  so  offending  shall  be  punished.  vkA 
presented  by  indictment  of  law,  and  shall  also  be  liable  to  action  &>t  damages  ^5 
said  company,  or  any  person  or  persons  whatsoever  that  may  suffer  injury  in  penoe 
or  property  from  said  obstructions,  and  for  full  amount  of  damages  that  mar  be 
occasioned  thereby. 

Sec.  9.  The  organization  o^the  *' Buffalo  Bayou  Ship  Channel  Company"  herH*> 
fore  entered  into  at  the  city  of  Houston,  in  accordance  with  the  terms  of  the  Mkn- 
said  declaration  of  the  convention,  is  hereby  legalized ;  and  all  the  acts  and  conftrace 
of  the  company  done  and  entered  into,  in  accordance  with  the  aforesaid  dedaratioa, 
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are  hereby  declared  to  be  of  fall  force  and  effect ;  provided  nothing  herein  contained 
shall  be  construed  as  making  valid  any  land  grant  to  said  '^  Buffalo  Bay  on  Ship 
Channel  Couipanv.^' 

Sec.  10.  That  Eugene  Pilot,  H.  E,  Perkins.  T.  H.  Scanlan,  J.  G,  Tracy,  E.  W.  Cave, 
J.  W.  McDonald,  and  Peter  Gabel  are  hereby  added  and  created  the  associate  incor- 
porators with  those  named  in  section  1,  with  the  same  duties,  powers,  and  rights  as 
those  mentioned  in  this  act. 

Src.  11.  The  franchise,  rights,  privileges  and  immonities  herein  granted  shall  con- 
tinne  to  be  enjoyed  by  said  <'  Buffalo  Bayou  Ship  Channel  Company"  for  the  period 
of  fifty  years  from  the  23d  day  of  Jannary,  A.  D.  1869. 

Sbc.  12.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  Jaly  2d,  1870. 


COBfMERCIAL  STATISTICS  OF  BUFFALO  BATOU,   TEXAS. 

Statement  of  freight  carried  by  the  Houston  IHreet  Natfigation  Company  during  the  fiseal 

year  ending  June  30,  1887. 


Artioles. 


Cotton i 

Cotton-seed  cake 

BailroAdiron 

OIU , 

Lamber 

Salt 

Coia 

CMtings 

Cotton  ties 

Piaster 

Total 


Quantity. 


Poundt. 

74.508,500 

16, 444, 620 

2,450.640 

1, 637. 716 

1,073,600 

2.078,600 

9. 108, 960 

1, 849, 692 

736^740 

600.000 


*110, 889, 067 


Approximate 
valae. 


Freight 
charges. 


$6. 741, 766 
16.444 
80,633 

81.  ass 

24,150 
10.893 
24,400 
92,485 
14,735 
6,260 


$74,508.50 

11,  511.  23 

1.715.45 

1.965.25 

858.88 

1.662.88 

6. 876. 27 

2,034.66 

884.00 

600.00 


7,048,110       102.117.21 


*  66.195  tons. 


T5. 

IMPROVEMENT  OF  THE  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

The  work  of  constraction  was  last  suspended  in  December,  1884.  It 
was  not  resumed  during  the  year.  It  being  understood  that  no  useful 
results  had  been  obtained  from  the  old  works,  and  that  they  were  in  a 
dilapidated  condition,  it  was  necessary ;  before  proceeding  to  expend 
the  appropriation  of  $18,750,  contained  in  the  river  and  harbor  act  of 
August  5,  1886,  to  make  a  resurvey  of  the  locality,  with  a  view  to  re- 
vising the  project.  Owing  to  a  pressure  of  other  work  the  survey  could 
not  be  undertaken  until  late  in  May.  {Fhe  field-work  was  completed 
June  15.  At  the  end  of  the  year  the  map  was  in  process  of  construc- 
tion. 

The  results  of  the  survey  not  being  available  for  use,  I  have  not  been 
able  to  give  the  work  the  careful  study  which  should  precede  an  esti- 
mate of  fiinds.  I  am  sufficiently  familiar  with  it,  however,  to  be  certain 
that  the  amounts  estimated  in  the  last  annual  report  are  not  excessive. 

I  therefore  renew  the  estimate  of  last  year  for  continuing  the  work 
during  the  next  fiscal  year,  viz,  $100,000. 


i 


«♦ 


i 


■t 


'I 


I 
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Commercial  statistics  for  the  year  have  been  collected,  and  are  here- 
with transmicteii. 

The  original  eatimated  cost  of  this  work  was $522«89(i.44 

Aggregate  amount  appropriated  toJuly  1,1887 ^ 158,736.00 

Amount  actually  expended - 140,833.^ 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light-boose 
is  at  the  entrance  to  Galveston  Harbor. 

The  amount  of  revenue  collected  at  the  port  of  Velasco,  Tex.,  for  th«  fiscal  year 
ending  June  30, 1887,  was  $— . 

Money  statetnent. 

July  1,  1886,  amount  available $168.53 

Amount  appropriated  by  act  approved  August  5,  1886 18,750.00 


18,918.53 

J                       July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
^  outatanding  July  1, 1686 1,00147 


July  1,  1887,  amount  available 17,916^06 


{Amount  (estimated)  required  for  completion  of  existing  project 364, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


commkrcial  statistics  of  b&azos  riykr,  texas. 

report  of  mr.  h.  c.  riplst,  assistant  ekgixeer. 

United  States  Engineer  Office, 

Gulvfton,  Tex.,  July  23,  18^7. 

Major  :  I  have  the  honor  to  make  the  following  report  relating  to  the  commerreef 
Brazos  River : 

In  accordance  with  your  written  instructions  of  May  28,  1887,  from  which  I  Bftk* 
the  following  extract :  *'  In  connection  with  the  survey  of  the  mouth  of  Braxo8Ri«v< 
yon  are  requested  to  ascertain  as  far  as  practicable  the  amount  of  commerce  which  htf 
used  this  eu trance  during  the  past  year  or  during  the  calendar  year  1886.  The  inftr- 
mation  desired  is  the  number,  siase,  draught,  and  character  of  the  vessels  which  en- 
tered or  left  the  river,  the  kind,  amount,  and  value  of  the  freight  carried  by  theiD.aa4 
the  amount  of  the  freight  charges,''  every  source  from  which  it  was  believed  this  i>- 
formation  could  be  obtained  has  been  consulted,  and  it  is  to  be  regretted  that  tcit 
little  definite  information  could  be  obtained. 

Such  information  as  it  was  possible  to  get  consists  mainly  of  estimates  made  bj 
pKBople  liviuff  and  doing  business  on  the  river  and  those  engaged  in  the  traasportt- 
tion  of  freight. 

Only  coastwise  vessels  are  engaged  in  this  trade. 

From  the  records  of  the  custom-house  at  Galveston  it  is  learned  that  for  the  fiictl 
year  ending  June  30,  18^7,  there  were  49  schooners  and  1  sloop,  with  an  aggregtSf 
tonnage  of  819  tons,  arrived  at  Velasoo,  presumably  via  the  mouth  of  the  river.  !>* 
addition  to  these,  there  is  1  steamer  which  makes  regular  trips  between  GalvetfM 
and  Columbia  during  the  winter  months,  via  the  caniQ,  and  there  are  also  a  number 
of  smaller  craft  which  enter  the  river  by  this  route. 

Mr.  J.  L.  Hndgins,  the  canal  keeper,  f^stimates  that  of  the  number  of  vessels  whicl 
enter  the  river  more  than  50  p^r  cent,  enter  via  the  canal :  but.  on  account  of  their 
smaller  size,  they  carry  something  less  than  50  per  cent,  of  the  freight. 

The  draught  of  vessels  in  this  trade  is  limited  by  the  depth  of  water  on  the  barasi 
in  the  canaL  The  depth  of  water  on  the  bar  varies  considerable  ftom.  month  to  moat^ 
The  maximum  draught  loaded  of  vessels  which  make  regular  trips  by  the  outside  rcpQt» 
was  4i  feet.  Durinf^  the  month  of  September  no  vessel  was  able  to  cross  the  bir- 
The  depth  of  water  m  the  canal  is  at  present  not  over  3  feet,  and  I  am  infonned  t^ 
a  rapid  filling  is  taking  place  which,  unless  dredging  be  resorted  tc^  will  in  the  octf 
future  render  the  canal  of  bat  little  yalne. 
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The  kind,  amount,  and  valae  of  freight  carried  and  the  amount  of  freight  charges 
is  shown  by  the  following  estimates  : 

Eitimate  of  Mr,  A,  MetoalfCj  of  Felaaoo^  of  the  amount  of  produce  shipped  from  Brazoria 

County  for  the  year  ending  December  31, 1B86. 


ArticleA. 


Cotton bales. 

CottoD-ftoed tons. 

Bones do... 

Sn^ar hogsh  eads . 

MolMses .• do... 

Wood cords. 


Total 


Quantity. 


5,000 
1,500 
1,000 
2,000 
4,000 
2,000 


Freight 
charges. 


15.000 
4,500 
5,000 
5.000 
3,200 
4,000 


28,700 


In  addition,  |200,000  worth  of  general  merchandise  entered  the  riyer  via  Velasco, 
upon  which  the  freight  charges  were,  per  barrel,  50  cents  by  steamer  and  40  cents  by 
sailing  craft. 


Estimate  of  Messrs  J.  G.  Smith  <f  Bro,y  dealers  in  general  merchandise^  Columbia j  of 
freight  carried  or  that  would  be  carried  by  boats  naHgating  the  Brazos  Eiver. 


Articles. 


Cotton bales.. 

Cotton  seed tons.. 

Sngar hogsheads.. 

Molasses barrels.. 


Total. 


Quantity. 


10,000 
5.000 
1,000 
2,000 


Value. 


#400,000 
40, 000 
40.000 
25,000 


505,000 


Freight 
charges. 


$7,500 

15,000 

3,000 

1,800 


27,300 


The  up  freight  would  be  at  least  double  the  above  figures  in  value  and  freight 
charges. 

Mr.  Qeorge  O.  Jarvis,  manager  of  a  large  sugar  plantation  on  the  river,  estimates 
the  annual  sugar  product  at  from  500  to  600  hogsheads.  He  also  furnished  the  fol- 
lowing list  of  freight  charges : 

Cotton,  to  Galveston per  bale..  $0.75 

Cottonseed,  to  Galveston ^..per  ton..     3.00 

Sugar,  to  Galveston per  hogshead..     2.00 

Molasses,  to  Galveston per  barrel. .       .  80 

General  merchandise,  from  Galveston^ per  cwt..       .  30 

Lumber,  firom  Calcasieu  to  Columbia per  M..     7.00 

Very  jespectfully,  your  obedient  servant, 

H.  C.  Ripley, 
United  States  Assistant  Engineer, 


T6. 


IMPROVEMENT  OF  PASS  CAVALLO,  INLET  TO  MATAGORDA  BAY,  TEXAS. 

The  work  of  construction  was  last  suspended  in  July,  1885.  It  was 
not  resumed  during  the  year.  Upon  assuming  charge  of  it  late  in  the 
autumn  of  1886,  I  found  that  the  engineering  staff  had  been  disbanded 
on  account  of  the  failure  of  the  appropriation  bill  the  year  before,  and 
that  but  little  was  known  in  this  office  as  to  the  condition  of  the  works 
or  the  results  attained  by  them.    It  was  understood  that  they  were  in  a 
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dilapidated  condition.  It  was  necesaary  before  proceeding  to  expend 
the  appropriation  of  $37,500,  contained  in  the  river  and  harbor  act  uf 
August  5, 1886,  to  make  a  resnrvey  of  the  locality  and  a  careful  exami- 
nation of  the  works  with  a  view  to  revising  the  project.  Owing  to 
inclement  weather  and  to  a  pressure  of  other  work,  the  survey  could 
not  be  undertaken  until  late  in  May.  A  party  was  dispatched  finom 
Galveston  on  the  30th  of  May,  and  reached  the  ground  on  the  7th  of  Jane. 
It  is  still  in  the  field. 

As  in  the  case  of  Brazos  Biver,  it  has  not  been  possible  to  give  tie 
work  the  careful  study  which  should  precede  an  estimate  of  funds.  It 
is  altogether  certain^  however,  that  the  estimates  contained  in  the 
last  annual  report  are  not  excessive.  The  jetty  upon  which  the  expend- 
itures have  been  applied,  was  estimated  to  cost  $760,100.  Aboot 
$290,000  has  been  expended,  which  is  about  38  per  cent,  of  the  esti- 
mate, while  not  more  than  14  per  cent,  of  the  work  had  been  placed  at 
the  time  of  its  suspension  in  July,  1885.  I  therefore  renew  the  estimnte 
of  last  year  for  continuing  the  work  during  the  next  fiscal  year,  vix, 
$200,000. 

The  town  of  Indianola,  ut  which  the  custom-house  was  formerly 
located,  the  only  town  of  any  importance  on  Matagorda  Bay,  has  been 
abandoned.  It  suffered  so  severely  during  the  storm  of  1875,  and  again 
during  that  of  last  August,  that  the  inhabitants  have  concluded  to  seek 
a  safer  location.  The  custom-house  has  been  removed  to  Eagle  Pass,  on 
the  Bio  Grande.  No  steamer  has  entered  Matagorda  Bay  during  the 
yeat.  Small  coastings  schooners,  drawing  5  feet  or  less,  still  visit  Port 
Lavaca,  upon  Lavaca  Bay,  which  communicates  b>  shoal  water  with 
Matagorda  Bay  on  the  north.  A  statement  showing  the  amount  of 
this  trade  is  hereto  appended.  The  improvement  of  Pass  Cavallo  at 
this  time  is  desirable  rather  as  a  port  of  refuge  than  as  a  highway  of 
commerce.  In  the  former  capacity  it  will  be  of  benefit  to  all  of  the 
coasting  trade  of  Texas. 

The  original  estimated  cost  of  this  work  was $1,039,2^^.00 

The  aggregate  amount  appropriated  to  July  1,  1887,  is 327, 500. 00 

The  amount  actually  expended  is ^90,0^.16 

The  work  is  located  in  the  coUection  district  of  Saluria.  The  nearest  light-honse  is 
upon  Matagorda  Island.  There  was  no  revenue  collected  at  Indianola  or  Fort  Lavaca 
during  the  fiscal  year  ending  June  30,  1887. 

Money  statement 

July  1,  1886,  amount  available $2,054.:^ 

Amount  appropriated  by  act  approved  August  5, 1886 , *      37, 500. 00 

39.:»:tl.5^ 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $1, 13a  78 

July  1,  1887,  outstanding  liabilities 991.26 

2, 13*^.  04 

July  1, 1887,amount  available 37,4<M.t^ 

r  Amount  (estimated)  required  for  completion  of  existing  project 1. 366,780.  w 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

i      1889..... 200,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V.     harbor  acts  of  1866  and  1867. 
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StaietHent  of  ves8el9  which  entered  and  left  Matagorda  Bay,  Texae,  during  the  fiscal  year 

ending  June  30, 1887. 


Fair  Play  ... 
QaintaDa  ... 
H.  Jadaon. . . 
Lake  Anatin 


Tidal  WaTO 

Sea  Gall 

Nellie  Sweeney. . 
Colombo , 


Total 


IVet 

5 

1 

2 

1 

15 

31 
4 

2 

17- 

11 

15 

C4 

Lumber 

...do 

Fish 

General  mer 
chandlse. 

...do 

...do 

..do 

...do 


$405 

$108 

1,260 

336 

50 

...#.... 

150,000 

2,250 

10,000 

800 

85.000 

2,550 

55,000 

1,650 

150,000 

2,250 

451, 715 

9,444 

1 

2 

1 

15 

2 
17 
11 
15 

64 


All  the  above  were  sailiug  vessels,  schooner  rigged. 
Lavaca,  Tex.,  July  11,  1887. 


I       do 

Hides,  wool, 
cotton. 

do 

...  do 

— do 

do 


$7,500 

1,000 
8,500 
5,500 
7,600 


80,000 


$1,200 

100 

850 

550 

1,200 


3,900 


T.  D.  Woodward, 

Deputy  Collector, 


T  7. 

IMPROVEMENT  OF  ARANSAS  PASS  AND  BAY  UP  TO  ROCKPORT  AND 

CORPUS  CHRISTI.  TEXAS. 

Works  for  the  improvement  of  this  locality  (see  sketch  Plate  II)  were 
begun  in  1880,  and  were  last  suspended  in  April,  1885.  Before  the 
works  were  begun  the  pass  was  moving  bodily  in  a  sonthwestward  di- 
rection, the  southerly  shore  being  eroded  and  the  northerly  shore  ad- 
vancing by  accretion.  The  rate  of  movement  between  1868  and  1878 
was  about  260  feet  per  year.  The  depth  upon  the  bar  in  its  natural 
state  varied  greatly.  It  was  9  feet  in  1852  and  1853,  7i  feet  in  1868, 
9J  feet  in  1871,  7  feet  in  1875,  and  7  feet,  in  1878  all  at  ra^ean  low  tide. 
The  available  harbor  room  within  the  bar  also  varied  greatly.  The 
area  inclosed  within  the  curve  of  24  feet  depth  was  64.28  acres  in  1868 
and  96.87  acres  in  1878.  Mustang  and  Saint  Joseph's  islands,  which 
bounded  the  pass,  were  composed  of  fine  sand,  and  their  surfaces  were 
being  eroded  by  wind,  the  material  being  swept  into  the  channels. 
The  works  had  for  their  object  (1)  to  stop  the  southward  movement  of 
the  pass  and  to  fix  its  position ;  (2)  to  deepen  the  channel  over  the  bar 
at  the  entrance  to  12  feet;  and  (3)  to  stop  the  erosion  of  the  bounding 
islands  by  wind. 

In  assuming  charge  of  this  improvement  late  in  the  autumn  of  1886 
I  had  reason  to  believe  that  the  works  constructed  had  not  proved  en- 
tirely successful.  Before  proceediug  to  the  expenditure  of  the  appro- 
priation of  August  5,  1886,  it  was  necessary  to  make  a  resurvey  of  the 
locality  and  a  careful  examination  of  the  works.  Owing  to  the  lateness 
of  the  season  the  survey  had  to  be  deferred  until  March.  It  was  begun 
March  15  and  the  field  work  completed  May  22.  The  results  were 
forwarded  with  my  report  of  June  22.  They  may  be  summarized  as 
follows : 

The  works  constructed  to  stop  the  southward  movement  of  the  pass, 
consisting  of  seven  groins,  a  breakwater,  and  a  revetment,  have  par- 
tially accomplished  their  object.    The  erosion  of  the  shore  has  con- 
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tinaed,  but  it  has  been  very  mach  slower  than  it  was  before.  Instead  of 
260  feet  per  year,  which  was  the  rate  before  1878.  the  rate  has  been, 
since  the  completion  of  the  work  in  1882,  about  70  reet  per  year.  They 
have  suffered  serious  damage,  and  can  not  be  relied  upon  to  retard  the 
erosion  for  any  prolonged  period.  The  great  increase  of  the  depth  of 
the  water  at  the  places  where  they  are  located  prohibits  an  attempt  to 
restore  them.  A  new  protection  must  be  placed  in  their  rear,  ntiluiug 
what  remains  of  them  as  far  as  practicable. 

The  work  designed  to  deepen  the  channel  over  the  bar,  consisting  of 
a  single  jetty  constructed  upon  the  south  side  of  the  entrance,  has  had 
no  important  effect  upon  the  bar  and  is  in  a  dilapidated  condition.  The 
channel  depth  over  the  bar  is  now  8^  feet,  and  the  channel  crosses  the 
jt-tty. 

The  works  designed  to  stop  the  erosion  of  the  surface  of  the  isUinds 
by  wind,  consisting  of  sand-fences  and  plantations  of  salt  cedars,  have 
disappeared  and  left  no  trace  behind  them. 

The  plan  of  the  improvement  being  in  my  judgment  defective,  1  sob- 
mitted  in  the  report  above  referred  to  a  new  plan.  It  is  shown  in  oat- 
line  upon  the  accompanying  sketch  (Plate  IT),  It  is  proposed  to 
abandon  so  much  of  the  old  line  of  the  south  jetty  as  curves  north- 
wardly, and  by  an  easy  change  of  direction  southwardly  to  condactthe 
jetty  by  the  shortest  line  to  deep  water.  A  north  jetty  is  proiwsed, 
which  shall  be  parallel  to  the  outer  portion  of  the  south  jetty  and  2,000 
feet  from  it  Both  jetties  are  to  extend  out  to  the  20-foot  curve,  to  be 
12  feet  thick  on  top  at  their  inner  extremities,  increasing  to  24  feet 
thick  at  their  sea  ends,  their  crests  to  be  5  feet  above  mean  low  tide, 
and  to  be  composed  of  teredo-proof  material  throughout,  the  founda- 
tions being  simply  a  broad  base  of  ordinary  riprap.  They  are  expected 
to  secure  and  maintain  a  channel  depth  of  not  less  than  20  feet  For 
the  protection  of  the  head  of  Mustang  Island  it  is  proposed  to  cover  the 
slope  from  high-water  mark  out  to  the  bottom  of  the  channel,  or  near 
to  it,  with  a  continuous  revetment  of  riprap  about  18  iuches  thick.  The 
latter  work,  being  of  the  first  necessity,  will  be  undertaken  first  It  will 
require  all  of  the  funds  now  available.  The  cost  of  the  new  works  is 
estimated  to  be  $1,688,500. 

During  the  fiscal  year  ending  June  30, 1889,  it  is  proposed  to  com- 
plete the  protection  of  the  heaid  of  Mustang  Island,  and  to  construct 
both  jetties  out  to  the  20-foot  curve. 

Commercial  statistics  are  hereto  appended: 

The  original  estimated  coet  of  this  work,  as  here  revised,  is $2, 052, 541 7i 

The  aggregate  amount  appropriated  to  July  1,  IS^,  is 481, ^l  <^ 

The  amonut  actually  expended  is 383, 61?.  v^ 

In  addition  to  this  there  was  expended  the  sum  of  |9, 93*^.  93,  contributed  by  \bt 
citizens  of  Rockport  and  Corpus  Christi. 

The  work  is  located  in  the  collection  district  of  Corpus  Christi,  Tex.  The  ntvtgt 
light-house  is  upon  Harbor  Island. 

The  amount  of  reveuue  collected  at  the  port  of  Corpus  Christi  during  the  &ac^ 
year  ending  June  30,  1867,  was  $54,158.75. 

M&ney  statement 

July  1,  188G,  amount  available f2,999.9(' 

Amount  appropriated  by  act  approved  August  5,  1886 10], 250L (X< 

104, 349. 9d 
July  1,  Id^y  amount  expended  during  fiscal  year,  exclusive  of 

habilitiesoutstandiug  July  1,1886 |6,4da98 

July  1,  1887,  outstanding  liabilities 199.00 

6,6ir.a2 

July  1,  1887,  amount  available 97,631.^ 
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Aoionnt  (estimated)  required  for  completion  of  existing  project |1, 571, 293. 72 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 1,500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


8TATKMENT  SHOWING  THE  RECEIPTS  AND  SHIPBfENTS  OF  GENERAL  MERCHANDISE, 
LUMBKR,  ETC.,  AT  THE  PORTS  OF  CORPUS  CHRISTI  AND  ROCKPORT,  TEXAS,  DUR- 
ING THE  FISCAL   TEAR  ENDING  JUNE  30,   1887. 

[Famishod  by  Cha«.  F.  Bailey,  esq.,  collector  of  coBtoms,  Corpos  Christi,  Tex.] 

CORPUS  CHRISTI,   TEX. 

Amount  of  general  merchandise  received pounds . .  IG,  07 1 ,  089 

Amount  of  general  merchandise  shipped do....  11,884,605 

Amount  of  lumber  received feet..     5,747,808 

Number  of  steam  vessels  entered 23 

Number  of  steam  vessels  cleared 23 

Number  of  sail  vessels  entered 145 

Number  of  sail  vessels  cleared 145 

ROCKPORT,  TEX. 

Number  of  cattle  shipped  outward head..  4,003 

Amount  of  merchandise  shipped  outward pounds..  412,000 

Amount  of  fish  and  turtle  snipped  outward do 140,000 

Amount  of  merchandise  received do 2,234,000 

Amount  of  lumber  received ,  .feet. .  222, 000 

Passengers,  outward 78 

Total  amount  of  revenue  collected  in  the  district  of  Corpus  Christi,  Tex.,  $54,158.75. 
No  means  of  ascertaining  the  draught  of  vessels.    The  greatest  depth,  however,  was 
8i  feet. 
No  means  of  ascertaining  the  value  of  freight  carried,  nor  the  number  of  passengers. 
Freight  charges  averaged  about  28  cents  per  hundred. 


T8. 
IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

The  work  of  constraction  here  was  last  saspended  in  October,  1884. 
The  results  having  proved  ansatisfactory,  the  improvemeDt  was  referred 
by  the  Chief  of  Engineers,  ander  date  of  December  8, 1885,  to  the  Board 
of  Engineers  for  a  report.  The  Board  called  for  certain  information 
which  involved  a  resurvey  of  the  harbor  and  other  investigations.  A 
party  under  the  orders  of  First  Lieut.  George  A.  Zinn,  Corps  of  Engi- 
neers, United  States  Army,  left  Galveston  on  the  24th  of  June,  1887,  to 
procure  the  desired  information.  At  the  end  of  the  year  this  work  was 
in  progress. 

No  careful  estimate  of  funds  can  be  prepared  in  advance  of  the  report 
of  the  Board.  It  is  certain,  however,  that  the  estimates  contained  in 
the  last  annual  report  are  not  excessive.  That  the  work  may  not  be 
left  unprovided  for,  I  renew  the  estimate  of  last  year  for  continuing  it 
during  the  next  fiscal  year,  viz,  $200,000. 

Some  commercial  statistics  of  the  port  are  hereto  appended. 

The  original  estimated  cost  of  the  work  was *|678, 084. 50 

The  aggregate  amount  appropriated  to  July  1,  1887,  is 1222, 500. 00 

The  amount  actually  expended  is 185,204. 17 


*  Subject  to  revision. 

tin  addition  there  was  appropriated  in  1878  $6,000,  which  was  applied  to  removing  a  wreck. 
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Tlie  work  is  located  Id  the  ooUection  district  of  BrownsviUe.  The  neanet  ligkt- 
honse  is  the  BnuEoe  Santiago  Light-House  on  Padre  Island. 

The  amonnt  of  rerenae  collected  at  the  port  of  BrownsTille  for  the  fiscal  year  end- 
ing Jnne  30,  1887,  was  $32,515.78. 

Moneif  staiewienL 

Jnly  1, 1886,  amonnt  ayailable |3K.ie 

Amonnt  appropriated  by  act  approved  Angnst  5, 1886 37,500.^9 

37.83iee 
July  1,  1887,  amonnt  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  Jaly  1,  1886 $365.96 

July  1,  1887,  ontstanding  liabilities ^4.49 

510.6 

July  1,  1887,  amount  available 37,Si&S 

{Amount  (estimated)  required  for  completion  of  existing  project 455, 50Q.M 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  100,  OiKL  d0 
Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(16  and  1867. 


COMMERCIAL  STATISTICS  OF  BRAZOS  SANTIAGO,   TEXAS. 

CCSTOM-HOUSE,    BROWNS\aLLE,    TkX., 

CoUectof'9  Office,  JmUf  25, 1«. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  23d  ultiBOi 
asking  for  commercial  statistics  of  this  district  for  the  last  fiscal  year,  and  wosU 
have  answered  same  before  but  have  been  delayed  by  pressing  official  bnaineaa. 

The  amount  of  revenue  collected  in  this  district  of  Brazos  de  Santia^  during  tW 
fiscal  year  ending  Jnne  30,  1887,  was  $32,515.78. 

There  enters  and  clears  about  once  every  ten  or  twelve  days  during  the  year,  a  Mor 
gan  Line  steamer  of  about  1,000  tons  burden,  at  present  the  Aransas,  of  ti7^fr3  toa»: 
the  following- named  schooners  in  the  lumber  trade  between  this  port  and  Caleas^s. 
La.,  chiefly  the  George  Locke,  Catka  Minerra,  Lemam  Xo.  3,  Hemrieita,  Lottie  Mofo,  WUSt 
Ann^  Tilly  Ida,  and  Qttimtana.  They  make  frequent  trips,  say  about  sixty  during  tbe 
year,  carry  no  passengers,  and  not  being  recorded  in  this  district^  tonnage  can  not  W 
given.  They  bring  here  cargoes  of  lumber  and  generally  take  awav  car^goesof  bones, 
sometimes  with  hay  or  brick,  but  not  being  required  to  enter  or  clear,  the  statistics 
can  not  be  given.  The  light-house  steamer  Panstf,  the  Coast  Survey  schooner  A.  Bf^ 
demy  the  French  bark  Agricola^  of  311  tons,  from  Bordeaux,  France,  and  the  Mexicsa 
schooner  Bravo,  26.79  tous,  from  Tampico,  Mexico. 

The  French  bark  Agricola  entered  once  during  the  year  with  an  assorted  eazso  d 
wines,  liquors,  fancy  groceries,  etc.,  of  the  value  of  $14,000,  and  cleared  in  ballast  ffs 
Tuxpan,  Mexico.  The  schooner  Bravo  entered  with  20  tons  of  frnit  and  com  inm 
Tampico,  Mexico,  and  cleared  for  same  port  in  ballast.  No  passengera  were  broagb 
by  either  of  these  vessels.    All  passengers  are  brought  by  the  Morgan  Line  as  a  rtlk. 

The  other  information  requested  in  your  letter  we  have  no  records  of^  and  I  la 
therefore  unable  to  furnish. 
I  trust  the  foregoing  may  be  of  service  to  yon. 
Very  respectfully, 

J.  J.  Cocke, 

CoJirt*»r. 
O.  H.  Erxst, 

Major  of  Engineers, 


T9. 

PROTECTION  OF  RIVER  BANK  AT  FORT  BROWN,  TEXAS, 

This  work  was  suspended  in  Jannary,  1881.  In  the  annaal  report  of 
1882,  it  was  stated  that  no  farther  work  by  the  Grovemment  was  desir- 
able. It  was  recommended  that  no  farther  appropriation  be  made^  and 
none  has  been  made  since  or  recommended  to  be  made.    Daring  the 
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last  fiscal  year  $3.54  has  been  expended  in  the  stationery,  and  clerical 
labor  involved  in  making  the  regular  monthly  and  annaal  reports,  leav- 
ing the  balance  now  remaining  anexpended  $1,000.  As  Congress  ap> 
pears  to  have  abandoned  the  work,  J  was  aathorized  by  your  letter  of 
June  30, 1887,  to  drop  it  from  the  list  of  those  under  my  charge%  The 
record  is  closed  with  this  report. 

Money  statement 

Jaly  1,  1886,  amount  available $1,003.54 

July  1,  1887,  amount  available 1,000.00 


T  10. 

PRELIMINARY  EXAMINATION  OP  CEDAR  BAYOU,  TEXAS,  WHERE  IT  EMP- 

ties  into  galveston  bay. 

United  States  Engineer  Ofpicb, 

Oalveston^  Tex.y  January  10, 1887. 

General:  The  river  and  harbor  act  of  August  5, 1886,  provided  for 
the  survey  or  examination  of  ^'  Cedar  Bayou,  where  it  empties  into  Gl^l- 
veston  Bay,"  if,  after  a  preliminary  examination  by  a  local  engineer,  the 
stream  should,  in  the  opinion  of  the  Chief  of  Engineers,  be  worthy  of 
improvement  by  the  General  Government. 

By  your  letter  of  September  27,  1886,  this  preliminary  examination 
was  assigned  to  Major  Mansfield,  and  it  has  since  fallen  to  me  as  his 
successor  in  charge  of  this  office.  I  am  required  to  state  whether,  in 
my  opinion,  the  stream  is  worthy  of  improvement,  with  reasons. 

Under  the  river  and  harbor  act,  approved  June  23,  1874,  a  survey  of 
this  locality  was  made  in  November,  1874,  under  the  direction  of  Capt. 
O.  W.  Howell,  whose  report  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1875,  page  941. 

Captain  Howell  estimated  that  it  would  cost  $5,750  to  excavate  a 
channel  100  wide  and  5  feet  deep  through  the  bar  at  the  mouth  of  the 
bayou,  and  he  thought  that  the  commerce  of  the  stream  was  sufficient 
to  justify  that  expenditure.  He  thought  that  subsequent  dredging 
would  be  required  from  time  to  time  to  maintain  the  channel,  but  for 
this  he  made  no  estimate. 

Since  the  date  of  Captain  HowelPs  report  much  dredging  has  been 
done  in  Galveston  Bay,  and  comparative  surveys  have  furnished  data 
for  estimating  the  degree  of  permanency  of  such  work.  A  channel  was 
dredged  by  the  Buffalo  Bayou  Ship-Channel  Company  in  1875-'76  for 
a  distance  of  about  5  miles  out  into  the  bay  from  Morgan's  Point,  the 
width  of  the  cut  being  from  120  to  150  feet,  and  the  depth  of  excavation 
being  nowhere  less  than  6^  feet.  An  examination  in  1883  of  the  lower 
end  of  this  cut  showed  that  so  far  as  the  examination  extended  it  had 
been  entirely  obliterated. 

Between  May,  1879,  and  May,  1880,  a  channel  100  feet  wide  and  12 
feet  deep  at  mean  low  tide  was  cut  by  the  Government  from  Bolivar 
Channel  to  Bedfish  Bar  a  distance  of  9^  miles,  the  average  depth  of 
the  excavation  being  about  4  feet,  and  the  amount  of  material  re- 
moved being  703,646  cubic  yards*.  In  October,  1882,  there  had  been 
a  fill  of  about  543,000  cubic  yards,  or  77  per  cent,  of  the  amount  ex- 
cavated. The  average  depth  of  the  fill  was  2.91  feet,  which  is  73  per 
cent,  of  the  average  depth  of  the  cut.    (See  Annual  Eeport  of  the  Chief 
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of  Engineers  for  1883,  pp.  1079, 1080).  That  is,  in  2J  years  about  three^ 
quarters  of  the  work  had  been  andone  by  natural  causes. 

It  is  reastonable  to  suppose  that  the  rate  of  deterioration  would  be 
more  rapid  during  the  first  year  than  during  the  second,  and  it  is  there- 
fore favorable  to  the  easy  maintenance  of  Uie  channel  to  assume  that 
the  rate  was  uniform  during  the  2^  years.  Even  with  this  assumption 
it  appears  that  the  amount  of  fill  was  over  SO  per  cent,  per  year  of  tlie 
amount  of  excavation. 

There  is  nothing  about  the  bar  at  the  mouth  of  Cedar  Bayou  whidi 
gives  reason  to  expect  greater  x)ermanency  in  an  excavation  made  there 
than  in  one  made  elsewhere  in  Galveston  Bay.  On  the  contraiy,  the 
direction  of  the  flow  of  San  Jacinto  Biver  would  indicate  that  a  more 
rapid  fill  might  be  expected  there  than  elsewhere.  It  is  rather  an  un- 
derestimate therefore  to  assume  that,  whatever  amount  may  be  required 
to  excavate  the  channel,  at  least  30  per  cent,  of  that  amount  will  be  ^^ 
quired  annually  to  maintain  it. 

I  am  not  able  without  a  new  survey  to  verify  the  estimate  made  by 
Captain  Howell  in  1874,  but  it  is  probable  that  that  estimate,  $5,750,  i$ 
not  very  far  from  what  the  work  would  now  cost.  Thirty  per  o^t  of 
$5,750  is  $1,725,  which  maybe  taken  as  the  annual  cost  of  maintenaoee. 
This  sum  capitalized  at  4  per  cent,  is  $43,125.  Adding  this  to  the  ori^ 
nat  cost  of  the  work,  we  find  its  total  cost  to  be  $^,875,  instead  of 
$5,750 ;  or,  reversing  the  process  and  adding  the  interest  on  the  (Migiiiil 
cost — 4  per  cent,  on  $5,750= $230 — to  the  actual  cost  of  maintenance^  ve 
have  an  annual  outlay  of  $1,935  as  the  amount  required  to  constmct 
and  maintain  the  proposed  improved  channel. 

This  is  the  measure  of  the  benefit  that  those  who  use  the  channel  most 
derive  annually  from  its  improvement  to  make  the  work  exx>edient. 

In  a  letter  to  this  office  dated  December  20, 1886,  from  Mr.  J.  P.  Davie, 
of  Galveston,  Tex.,  the  commerce  of  Cedar  Bayou  for  the  first  eleven 
months  of  1886  is  stated  to  be  as  follows : 

Transported  from  the  Bayoa  to  Galveston : 

Bricks,  602,304,  valued  at pSO.fW 

Cotton,  300  bales,  valued  at ^. 15,  a# 

Wood,  1,000  cords,  valued  at 5,tW 

Charcoal,  5,000  bushels,  valued  at 2,5C«' 

Cattle,  hogs,  fowls,  and  eggs,  valued  at 2,iVi' 

Transported  to  the  Bayou  from  Galveston : 

General  merchandise,  valued  at 90, Ci^ 

Total 174.3* 

In  addition  to  this  there  is  some  trade  to  Buffalo  Bayou,  Trinity  BiTCf . 
and  the  coast  of  Texas  and  Louisiana,  which  would  swell  the  amooot 
he  thinks,  to  about  $200,000  per  year. 

The  freight  rates  are  given  by  Messrs.  Milan  &  Bro.,  of  Galveston,  as 
follows : 

Bricks,  6,023,  at  f2 $lt,0# 

Cotton,  300  bales,  at  75  cents *J? 

Wood,  1,000  cords,  at  $2 2,iH>' 

Charcoal,  5,000  bushels,  at  5  cents ©? 

Cattle,  hogs,  fowls,  and  eggs,  approximately if*" 

General  merchandise,  say  18,000  barrels,  at  25  cents,  approximately 4, 5* 

Total  freight  charges  npon  a  trade  of  $174,500 19.  iH 

Freight  charges  npon  a  trade  of  200,000,  say tiOi* 

Boats  are  now  loaded  to  about  3^  feet  draught.  With  an  improved 
channel  over  the  bar  they  could  load  to  4^  feet  draught,  and  coaW 
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carry  about  one-third  more  freight  The  cost  of  transportation  would 
be  reduced,  though  not  in  the  proportion  of  one-third,  since  the  loading 
and  unloading,  which  forms  a  large  part  of  the  expense  of  transporta- 
tion, would  remain  the  same,  and  since  it  would  often  happen  that  full 
loads  would  not  present  themselves,  a  saving  of  10  per  cent,  might  per- 
haps be  expected.  This  would  amount  to  about  $2,200  per  year,  and 
as  the  annual  expense  of  the  work  would  be  but  $1,955,  the  improve- 
ment would  seem  to  be  a  good  investment  for  those  engaged  in  the 
freighting.  They  would  hardly  be  able  to  reduce  the  freight  charges  if 
they  paid  for  the  work,  but  they  would  have  a  small  additional  profit 
from  their  business. 

The  question,  is  the  stream  worthy  of  improvement,  as  a  bare  propo- 
sition, is  therefore  answered  in  the  affirmative. 

•  •••••• 

I  think  it  proper,  when  stating  that  Cedar  Bayou  is  worthy  of  im- 
provement, to  state  at  the  same  time  that  I  do  not  recommend  its  im- 
provement by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 

Major  of  Engineer 8. 
Brig.  Gen.  Jas.  0.  Duane, 

Chief  of  Engineers^  U.  8.  A. 
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IMPROVEMENT  OP  RED  BIVER  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
OF  LOUISIANA,  MISSISSIPPI,  AND  TEOTfESSEE  TRIBUTARY  TO  THE  MIS- 
SISSIPPI—WATER-GAUGES  ON  THE  MISSISSIPPI  AND  ITS  PRINCIPAL 
TRIBUTARIES. 


REPORT  OF  CAPTAIN  JOSEPH  H,  VTILLARDy  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  20,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Red  River,  Louisiana  and  Arkansas. 

2.  Cane  River,  Louisiana. 

3.  Survey  of  Bayou  Pierre,  Louisiana. 

4.  Cypress  Bayou,    Texas    and  Louis- 

iana. 

5.  Loegy  Bayou,  Lake  Bistenau,   and 

the  Dorcheat,  Louisiaua. 

6.  Ouachita  and  Black  Rivers,  Arkansas 

and  Louisiana. 

7.  Bayou  D'Arbonne,  Louisiana. 

8.  Bayou  Bartholomew,  Louisiana  and 

Arkansas. 

9.  Bayou  Boeu^  Louisiana. 


10.  Tensas  Riyer  and  Bayou  Macon,  Lou- 

isiana. 

11.  Big  Black  River,  Mississippi. 

12.  Yazoo  River,  Mississippi. 
13*  Tchula  Lake.  Mississippi. 

14.  Yallabnsha  River,  Mississippi. 

15.  Tallabatcbee  River,  Mississippi. 

16.  Steele's  Bayou,  Mississippi. 

17.  Big  Sunflower  River,  Mississippi. 

18.  Big  Hatch ie  River,  Tennessee. 

19.  South  Forked  Deer  River,  Tennessee. 

20.  Water-gaugeaon  the  Misssisippi  River 

and  its  pdnoipal  tributaries. 


EXAMINATIONS. 


21.  OuacbitaRiver,  Louisiana,  from  Cam- 

den to  mouth,  with  a  slackwater 
navigation. 

22.  Comay  River,  Louisiana. 

23.  Dugdemona  River,  Louisiana. 

24.  The  lakes  connecting  with  Red  River 

between  Shreveport,  La.,  and  Ful- 
ton, Ark.  Also  Clear  Lake,  Black 
Bayou,  Red  Bayou,  Black  Lake, 
and  Kelly  Bayou,  to  re-open  navi- 
gablb      communication     between 


those  streams  and  Red  River,  Lou- 
isiana. 

25.  Cypress  Bayou,  Louisiana. 

26.  North  Fork  of  Forked  Deer  River  be- 

low Dyersburgh,  Tennessee. 

27.  Ouachita  River,  above  Camden,  Ar- 

kansas. 

28.  Cassity  Bayou,  Mississippi. 

-29.  Bayous  Rondeway  and  Vidal,  Louis- 
iana. 
30.  Little  River,  Louisiana. 


United  States  Engineer  Office, 

Vicksburg^  Miss.y  September  19,  1887. 

Sir:  I  have  the  honor  to  transmit  herewith  annual  report  for  the 
fiscal  year  ending  June  30,  1887,  for  works  of  river  improvement  and 
of  examinations  and  surveys  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

'»  J.   H.  WiLLARD, 

Captain  of  EngiineeTs. 
The  Chief  op  Engineers,  U.  S.  A. 
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U  I. 
IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

Bed  Biver  has  its  headwaters  in  northern  Texas  and  flows  io  an 
easterly  direction,  forming  the  boundary  between  Indian  Territoiy  and 
Texas.  At  Fulton,  Ark.,  it  changes  its  course  to  a  general  south- 
easterly direction,  and  enters  the  Mississippi  at  Bed  ^ver  Landing. 
Louisiana.  The  portion  within  this  district  extends  from  FhIUhi,  AiL. 
to  the  mouth  of  Atchafalaya  Biver,  about  525  miles. 

The  present  improvement  was  begun  in  1872.  The  project  conteiii- 
plates  the  removal  of  snags  and  other  obstructions;  closing  Tone's 
Bayou  Outlet,  which  depletes  the  main  channel  of  the  river  below,  to 
Grand  Ecore,  where  the  water,  diverted  through  the  outlet,  re-enten 
the  river,  opening  a  channel  through  the  falls  at  Alexandria,  La.,  and 
deepening  the  channel  at  shoal  places;  to  improve  and  keep  navig^k- 
tion  open  from  Fulton  to  the  mouth  of  the  Atchafalaya.  No  esdmate 
for  permanent  improvement  can  be  presented,  as  new  obstructions  ait 
continually  added  by  caving  banks,  etc.,  and  each  flood  brings  down 
large  quantities  of  drift  from  the  upper  river,  the  removal  of  wlntl 
requires  that  the  work  be  carried  on  from  year  to  year. 

The  protection  of  the  harbor  at  Alexandria,  La.,  by  means  of  awini:- 
dam  and  training-w£dl,  is  also  included  in  the  project  for  this  imprDv^ 
ment. 

Full  details  of  previous  improvement,  firom  1872  to  June  30, 1886,  aiv 
published  in  the  report  of  Gapt.  Eric  Bergland  for  188&  (Annual  Ee 
port  of  the  Chief  of  Engineers,  1886,  pages  1338  et  seq.) 

As  no  work  was  done  for  the  general  improvement  of  the  river  dor- 
ing  the  fiscal  year  ending  June  30, 1886,  many  new  obstractions  liad 
formed. 

As  soon  as  practicable  after  the  appropriation  of  Aagust  5,  lS8i 
became  available  the  snag-boats  were  fitted  out  and  commenced  inten- 
tions.   The  work  performed  by  each  is  given  below. 

The  snag-boat  Thomas  B,  Florence^  A.  G.  Swain,  master,  after  nndff- 
going  some  necessary  repairs,  commenced  work  above  Shrevepcxt, Li- 
September  21, 1886,  and  continued  the  same  until  the  end  of  May, 
1887,  when  she  was  laid  up  at  Shreveport  for  necessary  repairs,  wbick 
were  completed  at  the  end  of  the  fiscal  year.  When  operations  were 
begun  in  September  there  were  several  places  where  the  river  was  com- 
pletely blockaded  at  low  water  by  log  piles  extending  from  one  haa^ 
to  the  other.  These  obstructions  were  removed  and  a  channel  maik; 
enabling  small  boats  to  navigate  the  stream  at  the  lowest  stages. 

The  bed  of  the  river  above  Shreveport  is  a  mass  of  logs,  which  are 
constantly  washing  loose  and  rising  to  the  surface,  causing  s^ous  ob- 
structions. During  high  water  running  drift  forms  dangerous  jaiBN 
which  require  immediate  removal  to  prevent  formation  of  raft  that  coiil^ 
only  be  removed  with  great  labor  and  expense  if  aUowed  to  remain  fix 
any  length  of  time. 

For  these  reasons  it  was  found  necessary  to  keep  the  boat  oonstantlT 
at  work  during  all  stages  of  water,  and  not  until  the  latter  part  of  May. 
1887,  was  the  river  sufficiently  firee  of  obstructions  to  allow  the  boat  t» 
lay  up  for  necessary  repairs. 

The  following  obstructions  were  removed  by  the  Florence  during  tk 
fiscal  year: 

Snags  puUed nainlMr..  l,6li 

Stamps  palled do •^ 

Stamps  oat  to  water's  edge do ^ 
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Shore  snags cnt number..  3,616 

Logs  removed  from  channel do 826 

Trees  removed  from  channel do 1 

Jams  removed do....  13 

Side  jams  removed do 214 

Leaning  trees  cnt do 1,091 

Leaning  trees  topped do 4 

Wrecks  removed do 1 

Willows  cut square  yards..  7,175 

During  the  season  the  Florence  also  made  several  trips,  carrying  sup- 
plies to  the  engineer  party  on  survey  of  Red  River. 

This  boat  performs  valuable  service  as  a  patrol  when  the  river  is  too 
high  for  snagging  operations,  removing  jams  and  keeping  drift  in  mo- 
tion. It  would  be  true  economy  to  keep  her  in  commission  the  year 
round.    The  cost  of  this  service  is  estimated  as  follows : 

Monthly  pay-roll $850 

Subsistence *..   175 

Fuel,  oil,  and  waste 135 

Minor  repairs,  tackle,  etc 90 

Cost  per  month 1,250 

Ordinary  expenses  per  year 15,000 

Extraoitlinary  repairs,  maintenance  of  ontfil,  and  wear  and  tear 2, 000 

Total 17,000 

On  completion  of  some  necessary  repairs  of  machinery,  snagging- 
gear,  etc.,  the  snag-boat  C.  W.  Howellj  P.  C.  Montgomery  master,  left 
Shreveport,  October  23,  1886,  and  continued  operations  between  that 
point  and  Gampti,  La.,  about  181  miles  below,  until  March  1,  1887, 
when,  the  water  having  reached  a  stage  too  high  for  economical  work- 
ing, the  boat  was  laid  up  at  Shreveport  This  portion  of  the  river 
was  filled  with  obstructions,  and  the  work  of  the  Howell  has  greatly 
improved  and  benefited  navigation.  The  accumulation  of  logs  and 
Bnags  during  the  previous  year,  wheu  no  work  was  done  on  account  of 
lack  of  funds,  had  been  so  great  as  to  reuder  navigation  both  difficult 
and  dangerous,  especially  in  the  "narrow  river"  below  Tone's  Bayou. 
The  season  was  most  favorable  to  efficient  work,  the  river  remaining 
low  for  a  long  time. 

The  amount  of  work  done  by  this  boat  is  given  below: 

Number. 

Snags  pnlled 878 

Stamps  palled 218 

Shore-snags  oat 1,413 

Logs  removed  from  channel 789 

Jams  removed 6 

Side  jams  removed 17 

Leaning  trees  cat 156 

Leaning  trees  girdled 18 

Wrecks  removed - 2 

Wreck-piles  removed 2 

On  the  27th  of  January,  1887,  the  Howell  ran  on  a  snag  which  tore  a 
hole  in  her  bottom  about  2  feet  6  inches  by  6  inches ;  the  leak  was  im- 
mediately bulkheaded,  and  has  given  no  trouble  since. 

It  should  be  repaired  at  the  earliest  opportunity,  and  as  the  nearest 
dry-docks  are  at  New  Orleans,  it  will  cost  about  $2,000  to  do  it,  inclad- 
lug  the  expense  of  sending  and  returning  the  boat. 

8872  ENG  87 91 
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The  average  monthly  expenses  of  this  boat  when  in  commissioQ  are 
as  follows: 

Pay-roll 11,500 

Sabsistence -- 330 

Fuel,  oil,  and  waste ^ 

Minor  repairs,  tackle,  etc 130 

Total «,«> 

It  costs  about  $150  a  month  to  take  care  of  her  if  laid  np  with  others 
in  the  fleet,  and  aboat$250  if  laid  up  alone. 
The  estimates  for  the  year  are  as  follows : 

Nine  months,  at  $2,250 |20,fi0 

Three  months,  at  $250    730 

Special  repairs  now  required -- 2,000 

Eixtraordinary  repairs,  maintenance  of  outfit,  and  tackle 3,ftM 

Total.-... 26,000 

The  snag-boat  John  B.  MeigSj  P.  B.  Starr  master,  was  temporarilj 
withdrawn  from  Yazoo  Biver  on  account  of  high  water,  and  pat  to 
work  in  Bed  Biver,  commencing  operations  February  4,  1887,  whvck 
were  continued  until  March  8, 1887,  when,  the  water  having  reached  too 
high  a  stage  in  Bed  Biver  for  continuing  effective  work,  she  was  or- 
dered to  Yallabusha  Biver,  Mississippi.  This  boat  began  operatiood  at 
the  mouth,  working  up-stream,  but,  on  account  of  backwater  firom  the 
Mississippi  causing  a  high  stage  in  the  lower  river,  but  little  was  done 
below  Alexandria,  which  point  was  reached  February  7.  Betwees 
Alexandria  and  Gampti  most  effective  work  was  performed,  as  shovi 
by  the  following  list  of  obstructions  removed  in  but  little  more  than  * 
month's  time : 

KambK 

Snags  palled 454 

Stamps  paUed IW 

Shore-snags  oat 40 

Side  jama  removed i 

Leaninn^  trees  oat 447 

After  suspension  of  operations  in  Ouachita  Biver  the  snag-boat  0. 
O,  Wagner  J  E.  F.  White  master,  was  trausfeme^  to  woi^  in  this  stream. 
She  left  8hreveport  March  24, 1887,  for  Upper  Bed  Biver,  between  Oil 
mer,  La.,  and  Garland,  Ark.,  to  remove  obstructions  too  heavy  for  tbe 
smaller  boat  Florence^  and  in  many  places  it  was  found  necessary  to  n- 
move  the  snags  to  allow  the  Wagner  to  proceed  up-stream. 

Work  was  continued  until  April  11,  when  the  boat  was  returned  to) 
Shreveport  and  laid  np  at  that  point,  after  having  removed  the  MJov- 
ing  obstructions : 

Snags  pulled ^ 

Shore-snags  cat iSd 

From  the  above  it  will  be  seen  that  the  operations  of  these  four  sna^- 
boats  extended  over  almost  the  entire  portion  of  Be  I  Biver  within  this 
district;  the  Florence  ami  Wagner  having  worked  above  8hrevept>rt 
to  Garland,  Ark.,  and  the  Howell  and  Meigs  below  Shreveport  to  the 
mouth  of  Atchafalaya.  The  season  generally  was  exceptionally  fiivor- 
able,  and  the  work  of  the  piist  year  has  resulted  in  freeing  the  ohaonel 
of  the  most  dangerous  obstructions  betw^een  Garland  and  the  mouth  of 
Atchafalaya. 

Near  Shady  Side,  about  15  miles  above  Shreveport,  there  remains  aa 
old  and  dangerous  collection  of  obstructions,  known  as  the  ^^Dawn 
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Stamps,''  which  will  be  Femoved  by  means  of  explosives  as  soon  as  the 
water  reaches  a  favorable  stage.  The  river  is  now  probably  freer  of 
obstmctions  than  it  has  been  for  years,  bat  a  vast  amonnt  of  work  still 
remains  to  be  done  towards  improving  navigation-  at  mediam  and  low 
stages,  and,  as  heretofore  stated,  additional  obstmctions  are  contina- 
ally  forming. 

The  work  thas  far  performed  has  had  the  effect  of  redaciug  insarance 
on  property  shipped  by  river,  and  also  of  lowering  freight  rates  at  com- 
peting points  and  along  the  banks  of  the  river,  besides  improving  the 
navigation,  diminishing  the  risks  thereof,  and  shortening  time  of  deliv- 
ery of  proaucts  and  supplies.  The  country  bordering  the  river  is  fer- 
tile, and  as  the  improvement  advances  it  will  be  correspondingly  devel- 
oi>ed  and  commerce  and  navigation  probably  largely  increased. 

In  order  to  hasten  this  result  a  more  powerful  boat  should  be  con- 
structed, with  improved  machinery,  so  arranged  as  to  be  convertible 
into  a  dredge  with  grapple  or  clam  shell  in  a  few  hours.  The  outfit 
should  be  increased  by  the  addition  of  a  powerful  pressure  pump,  for 
washing  snags  and  wrecks,  thus  saving  useless  strains  of  the  hoisting 
machinery,  and  for  grading  banks  in  the  sharp  bends. 

A  oentriftigal  pump  driven  by  independent  engines  should  be  used 
for  cutting  through  the  bars,  such  as  exist  at  the  bridge  at  Shreveport, 
at  the  mouth  of  Red  River,  and  at  the  Bapions.  Such  a  boat  is  very 
m  ich  needed  for  general  service  in  the  district,  for  work  on  wrecks  that 
are  too  heavy  for  the  appliances  now  in  use.  The  cost  will  approximate 
very  dosdy  to  the  following : 

Steel  haU (23,000 

Boilers,  main  eniclne  and  shaft,  heater,  and  feed-pomp 13,000 

Donkey  engine  and  pa mp 1,200 

Deck  pomp 200 

Pressnre  pn;np 500 

Centrifagal  pump  and  engine 2,600 

"A''  frame  for  gjaipple  and  dredge 500 

Main  hoisting-engines 14,000 

Steam  capstans 2,500 

Upper  works,  cabins,  etc 3,500 

Chains,  cables,  blocks,  rigging,  and  tools 2,000 

Ontflt  for  cabins,  officers  f»d  crew 2,000 

ToUl 65,000 

It  will  take  at  least  niae  months  to  complete  and  equip  this  boat, 
and  probably  one  month  will  be  required  to  adjust  the  working  parts 
and  deliver  the  boat  in  Bed  River.  A  further  sum  should  therefore  be 
allowed  to  cover  the  expenses  of  plans  and  inspection  of  material  and 
work  during  construction,  and  for  practical  tests  of  machinery,  read- 
justment, etc.,  and  for  delivering  the  boat  at  the  scene  of  operations, 
and  for  this  is  estimated  $5,000. 

In  addition  to  snagging  operations  and  patroling  the  river  when  drift 
is  running,  the  systematic  clearing  of  the  banks  of  brush,  leaning  trees, 
and  projecting  logs^  the  remains  of  old  raft,  should  be  undertaken. 

The  work  ought  to  begin  at  Fulton,  Ark.,  and  be  carried  down- 
stream, cleaning  up  everything  by  the  way,  and  devoting  especial  at- 
tention to  the  bends.  Such  work  is  most  easily  done  during  extreme 
low  water,  when  the  depth,  is  too  little  for  snag-boats,  and  therefore  a 
special  boat  should  be  built  for  the  purpose.  The  cheapest  plan  would 
be  to  build  a  strong  flat- boat  with  quarters  for  a  chopping  party  of 
eighteen  to  twenty  men,  with  overseer,  watchman,  and  cook. 
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Tbe  boat  should  be  fitted  with  boiler,  pamp,  steam  capstanSf  and 
light  shears  or  crane,  for  palling  logs  out  of  the  banks  as  they  cave^ 
and  removing  logs  and  small  snags  from  the  channel.  The  amount  of 
work  of  this  kind  is  so  great,  and  the  benefit  that  woald  resalt  so  im- 
mediate, that  I  recommend  outfit  and  equipment  for  two  parties.  By 
such  means  a  lai^ge  aiaouut  of  work  can  be  done  in  one  season,  and  so 
thoroughly  as  not  to  need  doing  over  for  many  years.  There  will  refDSun 
plenty  of  work  of  the  same  kind  to  employ  the  boats  below  Shreveport 
till  they  are  worn  out.  The  estimates  for  a  single  boat  and  i^arty  are 
as  folio ws: 

Boatand  erinipment $i,t>M^ 

Crew,  8iibsi8t«uce,  explosives, etc., 8  months,  at  $1,200 *....  9,ei\) 

4  months'  care  at  fleet,  at  $50 iW 

Repairs  and  maintenance  of  outtit,  tAckle  and  tools,  fael,  etc   .... 6i0 

Total  first  year IS,Ol* 

Wear  and  tear  in  this  kind  of  work  is  very  great,  so  that  the  item  for 
repair  should  be  at  least  double  for  the  second  year. 

To  hasten  the  work  below  Shreveport,  I  recommend  a  light-draught 
iron  or  steel  steamboat,  with  light  shears  or  crane  and  steam  capstans, 
and  with  quarters  only  for  crew  necessary  to  run  tlie  boat  as  a  tender, 
the  laborers  to  be  quartered  and  fed  on  a  plain  flat-boat,  inexpensivelj 
housed  in.    The  estimates  are  as  foUows: 

Steamer  and  outfit $15^^ 

Quarter-boat  and  outfit l,iW 

Tools,  blocks,  and  tackle eW 

Expenses  of  steamer,  wages,  subsistence,  fael^  etc.,  for  ft  yemr  ...... 6,0M 

Wages  of  chopping  party,  subsistence,  explosives,  etc 10, 000 

ToUl  for  first  year jO,(W 

This  tender  will  be  very  useful  in  delivering  supplies  to  the  larger 
boat^,  assisting  in  the  survey  now  in  progress,  and  in  making  examioa- 
tions  of  the  river  and  tributaries.  When  not  specially  required  for  B^ 
Kiver,  it  can  be  used  on  the  small  streams  in  that  portion  of  the  dis- 
trict for  which  plant  has  now  to  be  hired. 

In  March,  1887, 1  sent  out  circular  letters  to  i>er8ons  interested  in  this 
river,  askingfor  information  about  wrecks,  their  position,  and  the  amoont 
of  obstruction. 

Four  lists  were  sent  in,  giving  the  names  of  boats,  the  cause  of  loss, 
and  specifying  those  that  are  still  serious  obstructions. 

Comparing  these  lists,  I  find  that  in  fifty  years  186  steamboats  ba^c 
been  lost  in  Bed  River. 

One  list  gives  86  snagged,  21  burnt,  11  destroyed  during  war,  4  ex- 
ploded, and  3  destroyed  by  collision.  Four  are  reported  as  mor^  or  lesi 
in  the  channel  above  Shreveport,  11  as  badly  in  the  way  between  Sh^e^^ 
port  and  Loggy  Bayou,  a  distance  of  about  100  miles,  and  18  as  moit 
or  less  in  the  channel  below  Loggy  Bayou  to  the  mouth  of  the  river. 

The  most  dangerous  should  be  removed  first,  but  any  wrecks  that 
tend  to  cause  shoals  and  eddies  should  be  destroyed.  If  high  explo- 
sives are  used  liberally,  the  work  should  not  be  difficult  or  erpensivf. 
No  special  estimate  is  made  for  it,  as  it  falls  in  the  regular  wortL  of  tbe 
boats. 

ALEXANDRIA  HABBOB. 

A  resurvey  of  the  stretch  of  river  for  a  considerable  distance  abote 
and  below  Alexandria,  La.,  was  made  in  December,  1886,  by  Assistaat 
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EngiDeer  Neville  B.  Craig.    A  tracing:  of  the  map,  which  is  on  a  large 
scale  (yjAn))  ami  is  very  complete,  is  sent  herewith. 

The  caviug  on  the  Alexandria  front,  which  caused  so  much  anxiety 
to  the  property  owners,  has  not  increased.  It  is  impossible  to  say 
whether  this  is  dae  to  the  fact  that  the  river  remained  low  for  the  greater 
pifTt  of  last  season,  and  that  no  extraordinary  high  water  followed,  or 
that  the  caving  had  aboat  reached  its  natural  limit. 

No  further  work  should  be  recommended  at  Alexandria  until  the  com- 
pletion of  the  survey  from  Fulton,  Ark.,  to  the  mouth,  unless  it  should 
be  found  necessary  to  straighten  and  widen  the  dredge-cuts  through 
the  upper  falls,  the  passage  of  which  is  now  somewhat  difficult  at  ex- 
treme low  water,  on  account  of  the  deflection  at  the  middle.  A  few 
points  remain  below  Bailey's  Dam  that  might  be  reduced  with  advan- 
tage; but  on  the  whole  the  present  channel  does  very  well,  except  in  ex- 
treme low  water,  and  will  accommodate  boats  that  can  now  cross  the 
bar  above  Red  Biver  Landing. 

Should  dredging  operations  be  resumed,  the  material  can  be  used  in 
continuing  the  training-wall  on  the  right  bank  and  in  gradually  filling 
on  the  old  dam  opposite,  Ihaising  it  shoreward  to  join  the  bank  with  a 
good  riprap  protection  to  high  water  to  prevent  flanking.  The  United 
States  dredge,  the  Lone  Star^  after  finishing  the  work  in  Cypress  Bayou, 
could  be  most  usefully  employed  on  this  and  other  work  in  Bed  Biver. 
As  the  dredge  has  been  rebuilt  from  the  appropriation  for  Cypress 
Bayou,  a  fair  sum  should  be  charged  to  Red  Biver  for  use  or  transfer  of 
plant. 

With  this  condition,  the  estimate  for  four  months'  work  on  the  upper 
and  lower  falls,  including  the  building  of  two  scows,  a  liberal  supply  of 
explosives,  and  towing  and  returning  with  dredge  to  the  fleet  at  iShreve- 
port,  is  $5,000. 

The  dredge  was  built  originally  for  the  work  on  which  it  is  now  en- 
gaged. 

This  is  the  second  time  it  has  been  rebuilt  at  the  expense  of  the  ap- 
propriation for  that  work,  although  it  had  been  used  quite  as  much  in 
Bed  Biver  as  in  the  route  from  Jefferson  to  Shreveport.  The  estimated 
value  of  the  dredge  when  fully  completed  is  $15,000,  although  a  new 
one  could  not  be  constructed  for  that  sum ;  therefore  one-half,  or  $7,500^ 
woulti  not  be  an  excessive  charge  upon  the  appropriation  for  Bed  Biver. 

The  map  referred  to  has  a  special  value  in  furnishing  very  full  infor- 
mation which  may  be  needed  shortly  in  fixing  the  location  of  the  rail- 
way and  wagon  bridge  across  Bed  Biver,  authorized  by  the  act  ap- 
proved March  3, 1887.  (Public,  No.  147.)  As  the  act  provides  that  the 
bridge  shall  not  be  commenced  until  plans  shall  have  been  approved  by 
the  Secretary  of  War,  and  that  unless  it  be  commenced  within  two 
years,  or  before  March,  1889,  it  shall  not  be  built,  it  is  not  too  soon  to 
make  suggestions  as  to  site,  length  of  spans,  etc. 

The  bridge  should  cross  the  river  below  Alexandria,  at  right  angles 
to  the  line  of  channel.  The  draw-openings  should  not  be  less  than  150 
feet  in  the  clear,  the  draw  pier  being  placed  so  as  to  give  passage  either 
side  at  low  water,  and  the  draw  should  swing  either  way.  If  the  length 
of  250  feet  is  the  least  chosen  for  fixed  spans,  the  bridge  can  be  placed 
so  that  but  one  long  one  would  be  required,  giving  one  draw-pier  and 
one  channel-pier  towards  the  middle  of  the  river,  and  one  channel-pier 
on  each  side  near  the  banks. 

Finally,  the  lowest  part  of  the  superstructure  should  be  not  less  than 
5  feet  above  highest  known  flood,  to  insure  the  free  passage  of  drift. 
The  width  of  draw-openings  is  the  least  that  should  be  allowed,  to  pro- 


/ 


1446     REPORT  OF   THE  CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

via  v.-  for  large  boats  and  for  towing,  which  is  practiced  to  some  extent 
aud  will  doubtless  be  increased  very  mach  in  a  few  years.  Before  locat- 
ing the  bridge  or  accepting  dimensions,  the  interests  of  navigation 
should  be  consulted,  not  only  iu  a  general  way.  hut  by  means  of  a  |>ub- 
lie  hearing,  and  a  faircomprouiibi'  made  between  die  parties  in  interest 

SHREYEPORT  BRIDGE. 

The  bar  on  the  left  bank,  referred  to  in  the  last  report,  and  id  spe- 
cial report,  June  18,  1880, increased  very  rapidly, and  tiually  entered  tke 
draw-openings  and  practically  suspended  navigation  for  large  boat^  at 
any  stage  below  5  feet 

A  full  rei»ort  will  be  found  in  Ex.  Doc.  198,  House  of  Representatives, 
Forty  ninth  Congress,  second  session. 

Authority  was  obtained  to  make  another  snrvey  in  low  water,  bat 
before  it  could  be  undertaken  the  river  rose  and  has  remained  too  hi^ 
to  permit  the  work  to  be  done. 

It  is  not  probable  that  the  survey  can  be  made  to  advantage,  or  fori 
reasonable  sum,  until  August  or  September. 

The  passage  at  Garland  City  is  filling  up  tn  a  similar  manner,  and  a 
survey  will  l^  made  of  that  section  by  the  same  party,  t^d  possibly  d 
the  railroad  bridge  at  Fulton. 

The  results  will  be  given  in  a  separate  report. 

SURVEY  OP  RED  RIVER. 

The  act  of  August  5, 1886,  provided  $25,000  for  the  thorough  sorver 
of  this  river  from  Fulton,  Ark.,  to  Atchafalaya  River. 

The  original  estimate  of  $45,000  contemplated  beginning  the  woft 
early  in  the  season  and  carrying  it  through  on  a  single  appropriatiocL 
These  conditions  did  not  exist,  and  the  item  was  ^rther  reduced  bj 
provision  for  work  on  Bayou  Pierre. 

Assistant  Engineer  Hart  Vance  was  put  in  charge  of  the  work,  and  to 
him,  and  the  assistants  I  was  fortunate  in  obtaining,  the  rapid  progress 
of  the  work  is  due. 

There  being  every  reason  to  expect  a  fnrther  appropriation,  I  ke{it 
the  parties  in  the  field  till  March  3,  1887,  and  as  a  result  the  field-wort 
has  been  carried  through  from  Fulton  to  Shreveport,  and  a  portion  l^ 
low  Shreveport  has  been  partly  completed  and  the  remainder  of  BayM 
Pierre  put  in  shape  to  be  connected  with  the  survey  of  the  main  river. 
The  season  was  unusually  favorable  to  outdoor  work,  though  somewhat 
cold  for  the  latitude,  there  being  but  little  rain  and  the  river  low. 

The  parties  were  so  well  organized  and  trained  to  their  duties  that 
had  there  been  a  new  appropriation  the  whole  distance  from  ShieT^ 
port  to  Atchafalaya  Biver  would  probably  have  been  completed  this 
year,  and  for  the  amonnt  of  the  estimate.  The  cost  now  will  be  ooo- 
siderably  increased.  The  plant  will  require  overhauling ;  men  enga|re<d 
and  discharged  until  the  right  kind  are  obtained,  and  a  oonsiderahtf 
time  lost  in  working  them  into  practice  of  adopted  methods. 

The  expenses  of  the  survey  have  been  kept  low  thus  for  by  the  o^ 
of  instruments  transferred  from  the  Engineer  depot  and  borrowc^d  fro« 
the  Mississippi  River  Commission.  Those  obtained  from  the  latter  can 
not  be  counted  on  for  another  season.  The  permanent  bench-marts 
and  monuments  Tiiust  be  put  in  above  Shreveport  before  starting  below, 
and  thereafter  putiu  as  the  work  progresses. 

They  were  omitted  last  season  in  order  to  apply  the  funds  to  carrying 
the  work  of  the  survey  through  to  Shreveport,  and  have  sufficient  funds 
remaining  for  working  up  the  notes  in  case  there  should  be  no  farther 
appropriation.    The  rates  of  pay  must  be  raised,  in  order  to  induce  good 
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men  to  ran  the  risk  of  fevers  aud  disease,  aud  a  greater  allowance  must 
be  made  for  subsistence,  in  order  to  keep  the  men  in  good  condition. 

Having  gone  over  a  good  part  of  the  route  above  Shreveport  and  some 
40  miles  of  river  below,  and  compared  the  work  required  with  that  of 
other  surveys,  I  find  thac  it  will  be  necessary  to  increase  the  estimates, 
which,  it  must  be  remembered,  were  for  continuous  work,  to  $35,000. 
This  sum  is  for  field  work,  preparations  of  field  maps  on  scale  ^5^^^, 
reducing  and  printing  charts  on  scale  for  convenient  use  and  for  issue, 
and  for  permanent  monuments. 

The  estimates  are  classified  as  follows : 

Repair  and  refittiDg  plant  and  outfits $1, 000 

Instruments  aud  repairs 1, 200 

Permanent  monuments 4, 000 

Draughtsmen's  stationery  and  supplies 500 

8ix  uionfW  field  operations....' ^ 18,000 

Six  months'  office- work 5, 700 

Skilled  draughtsmen 1,600 

Reducing  and  publishing  maps 3,000 

Total $35,000 

For  methods,  progress,  and  estimates  of  work  to  be  done,  I  give  be- 
low extracts  from  the  report  of  Assistant  Engineer  Hart  Vance,  who 
was  in  immediate  charge  of  the  work.  Mr.  Vance  was  well  equipped 
for  this  service,  having  had  a  wide  experience  on  the  surveys  of  the  Up- 
per Missouri  and  Mississippi  rivers. 

Optrations  :  Assistant  Engineer  F.  S.  Burrowes  was  selected  as  chief  of  party  to  con- 
duct the  survey  of  Bayou  Pierre ;  and  on  September  8,  he  left  Shreveport  with  a 
party  of  twenty-two  men,  all  told,  and  such  an  outfit  as  could  be  made  up  from  the 
stock  on  haud  and  purchase  at  that  place. 

Another  party  was  formed  under  Assistant  Engineer  N.  B.  Craig  for  the  purpose  of 
BO  supplementing  the  survey  made  in  1884  of  Red  River,  between  Shreveport  and 
Caspiana  Landing,  that  it  would  be  available  as  part  of  the  general  survey.  This 
party  commenced  work  at  Shreveport  September  10. 

Gauges  were  established  at  the  head  of  Tone's  Bayou  and  at  the  head  and  foot  of 
raft  in  Bayoa  Pierre,  the  office  having  already  a  gauge  at  Shreveport. 

It  was  projected  to  build  at  once  two  quarter- boats,  one  for  a  party  to  begin  the 
survey  at  Fulton,  the  second  for  another  party  to  continue  it  below  Caspiana  Land- 
ing, upon  the  completion  of  the  works  mentioneil  above. 

The  difficulties  encountered  ia  procuring  materuiU  aud  carpenters,  however,  made 
it  impracticable  to  get  at  this  work  before  October  19.  when  quarter-boat  No.  1  was 
oommenced  at  Fulton.  On  October  25  the  survey  of  Bayou  Pierre  to  it«  final  outlet 
ftt  Bayoa  Winsey  was  completed,  aud  on  November  1  Mr.  Burrowes,  with  his  full 
party,  began  the  work  at  Fulton.  Additional  gauges  were  now  established  at  Fulton, 
Uarland,  and  Collin's  Blufif  (mouth  of  Sulphur  River),  Ark. 

Assistant  Engineer  Craig  carried  his  work  to  Caspiana  Landing,  and  thence  to  a  con- 
nection with  Mr.  Bnrrowes's  lines  on  Bayoa  Pierre ;  and  on  October  ;U  his  party  was 
disbanded  at  Shreveport,  he  being  retained  in  the  office  to  arrange  his  notes  until 
November  10. 

Duriug  November,  the  quarter- boat  not  being  ready  for  occupancy,  Mr.  Burro wes's 
part>y  had  only  the  camp  outfit  provided  for  the  warm  weather  of  September  and 
Octolier,  and  in  consequence  they  suffered  much  hardships — part  of  November  being 
very  incleuient. 

Though  tliey  worked  with  undiminished  alacrity,  their  progress  was  unavoidably 
somewhat  retarded. 

Quarter-boat  No.  1  was  put  to  use  December  1,  and  thenceforth  this  part  of  the 
work  progressed  without  special  drawbacks,  except  that  in  January,  when  the  party 
was  out  of  reach  of  towns  or  means  of  transportation,  six  laborers  were  disabled,  at 
ouce,  by  measles. 

Work  on  the  second  quarter- boat  was  prosecuted  at  such  rate  as  the  necessary 
materials  could  be  obtained.  This  was  so  slow,  however,  that  the  boat  was  not  en- 
tirely finished  until  about  March  1. 

Oil  January  22  a  gauging  party,  nnder  Recorder  E.  L.  Harman,  was  established  at 
Tonnes  Bayou,  it  being  intende<l  to  make  a  series  of  observations  in  Tone's  Bayou  and 
ill  Red  River  above  and  below,  to  determine  the  comparative  discharge  at  ail  stages 
of  the  water.  Uatil  March  1,  nowever,  they  were  obliged  to  work  with  improvised 
means,  a  battery,  neoessarj  in  operating  the  current  meters,  and  for  whieh  reqalsi* 
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tion  bad  been  made  January  14,  not  being  delivered  until  Febmary  28,  only  a  w«k 
l>efore  disband oieut  was  ordered.     The  results,  therefore,  thon^h  the  tftMges  of  iht 
river  were  exceptionally  favorable  for  the  project,  are  very  nnaatiafiMsiory. 
^  Mr.  Burrowes  readied  Shreveport  February  18,  and  next  day  redaoed  hispanj. 

retaining  oulv  bis  principal  assistants  and  men  enough  to  attend  one  transit>m&3  - 
tbo  field.  Until  March  1  these  were  engaged  in  completing  tbe  collateral  work  a rwt 
8hreve|>ort  and  digesting  the  notes  of  the  survey. 

Upon  assurance  of  the  failure  of  tbe  river  and  harbor  bill,  all  bat  Aaaifttant  Enr- 
neer  Burrowes  were  discharged.  The  Toners  Bayou  party  was  disbanded  March  l\ 
and  all  the  gauge-keepers  were  discharged  within  tbe  same  week. 

In  the  office  about  half  the  supplementary  survey  of  Bayoa  Pierre  bas  been  mappt^ 
in  pencil,  and  all  the  notes  of  the  seacMin^s  work  in  my  charge^  except  those  of  iW 
Tone's  Bayou  hydrographical  observations,  have  been  thoroaghly  digested. 

Mr.  Burrowes  resigned  his  position  May  24  to  accept  a  charge  in  llaine. 

Methods:  The  following  quotations  from  instrnctions  to  chiefs  of  parties  will  indi- 
cate the  character  of  the  survey : 

"At  intervals  of  not  more  than  20  miles,  the  tme  meridian  will  be  ascertained  ^t 
eimnltaneous  observations  with  two  or  more  instruments  on  one  of  the  c#cain{wlv 
stars  at  elongation,  and  all  courses  will  be  referred  to  this  (tbe  needle  being  n»^ 
only  to  check  readings).  The  basis  of  all  trigonometrical  work  will  be  a  sy&t«iB  ^ 
triangles,  wherever  toe  character  of  the  ground  will  admit  of  the  ready  establishaai 
of  snch,  and  a  carefully  twice-measured  transit  and  chain  line  where  triangnUtiaB 
is  impracticable.* 

*'A  close  stadia  survey  of  the  river  proper  will  be  made,  and  connected  as  oftes  a# 
practicable  with  the  triangles  or  chain  line.  All  marked  features,  abrupt  pmoa 
sand-bars,  channel  snags,  beginnings  and  endings  of  erosion,  etc.,  will  be  iostrs- 
mentally  located  and  cross  sections  of  the  river  bed  and  banks  will  be  taken  at  is- 
tervals  of  not  more  than  four  times  tbe  width  of  the  stream. 

**  Such  a  survey  of  the  adjacent  topography  will  be  made  as  will  afford  data  finri 
complete  map  covering  not  less  than  2,000  feet  on  either  side  of  tbe  river.  All  im- 
portant features,  such  as  plantation-houses,  gin-houses,  line  fences,  limits  of  v«<«fi 
lands,  streams,  lakes,  inland  banks,  etc,  will  be  located,  and  the  names  and  homai- 
aries  of  plantatious  as  far  as  ascertainable  will  be  noted. 

*'  At  least  once  within  every  2  miles,  one  of  the  river-bed  cross  sectioni!  will  be  ei- 
tended  at  least  2,000  feet  from  each  bank. 

'^  Important  tributaries  and  outlets  will  be  surveyed  for  at  least  2  miles  frva  tbr 
main  river. 

All  practicable  connections  with  land  surveys  will  be  made. 

A  continuous  line  of  levels  will  be  run  independently  by  two  levelraen,  with  liais 
of  error  as  to  local  tlincrepancy  of  0'.005,  and  as  to  accamnlated  differ«Doe,  of  0.:&i 

'*  All  collateral  levels  will  be  referred  to  this  line. 

*'The  line,  and  all  sights  between  a  transit  station  and  the  next,  will  bepi^tit^^* 
a  scale  of  ^/  nr  »n  t  he  page  opposite  the  notes  of  the  station,  and  on  this  plot  a  ^H^^ 
of  the  space  will  be  made  in  view  of  the  groundj" 

Limits  of  allowable  error  were  set  as  follows: 

In  comparisons  of  deduced  with  astronomical  oonrses  (after  con«otion  for  los^ 
tude),  2';  in  courses  of  topographical  transit  lines,  6',  or  an  aggregate  of  15  v^ 
sight;  in  sums  of  observed  angles  of  triangles,  20";  in  comparisons  with  liiM^  <*^ 
verification,  O'.OOS;  in  toi>ographical  lines,  0.001  of  distance  run,  or  an  aggregate  <^ 
2iV  at  a  connection;  and  in  levels,  as  stated,  O'.OOS  on  any  point  (after  compens^  '^- 
of  nnequalities  of  sight),  or  an  accumulated  difference  (ah  initio)  of  O'.^O.  Any  ex- 
cess of  these  necessitateil  ref>etitiou  and  correction  of  the  work.  As  indicated  by  t^ 
rate  of  progress,  such  repetitions  were  seldom  required. 

**  The  practical  object  of  the  work,"  it  was  stated  generally,  *'is  to  locate  14*< 
contours  below  the  luw-water  slope,  the  crests,  and  3-foot  contours  of  the  banks^  »^ 
all  topography  within  2,000  feet  of  the  river;  to  determine  protiles  of  low  and  b^ 
water,  the  banks,  and  cross  sections  of  tributaries  and  outlets ;  to  locate  and  dc«cr>f 
all  obstacles  to  navigation,  and  to  furnish  all  such  descriptions  of  soil,  banks.  aK 
bottom  as  may  be  relevant  to  fnture  que^stions  of  improvement." 

Besultt :  A  thoroughly  good  survey  of  Bayou  Pierre  has  been  completed.  Tbedia. 
however,  are  not  as  yet  so  developed  that  the  required  reports  as  to  advisability  tM 
cost  of  proposed  improvement  can  be  made. 

The  work  Ijetweeu  Shreveport  and  Caspiaua  Landing  has  scarcely  any  imnwdu^ 
I  value;  essential  connections  with  the  survey  of  ItfSA,  which  it  was  meant  to  sopi^ 

ment,  not  having  been  made  as  directed.  The  subassistants  bave  taken  soaie  ^i 
oellent  topography,  however,  which  may  be  put  to  use  when  it  is  practicable  to  m»l^ 
the  required  connections. 

The  survey  from  Fulton,  Aik.,  to  Shreveport,  La.,  has  not  been  mapped,  bat  I  lu^ 
made  such  a  study  of  the  notes  as  enables  me  to  submit  the  following  report 

Bed  River,  between  Fulton  and  Long  Prairie,  Ark.,  d8.07  miles,  has  a  a 


miles,  has  a  miaiB** 


*  Tnati^ulation  was  f6und  to  be  inexpedient. 
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width  between  banks  of  600  feet  (the  mean  width  somewhat  diminiHhing  towards  the 
lower  point),  and  ^t  ordinary  low  wat«r  a  miuimnm  channel  width  of  200  feet,  a 
minimam  depth,  excepii  at  two  places,  of  6  feet,  a  mean  slope  of  0.375  foot  per  mile, 
and  banks  from  24  to  31  feet  hieli  (diminishing;  down-stream),  with  namerons  points 
of  hard  clay  left  Jatting  into  the  stream  where  erosion  has  taken  place.  The  adja- 
cent land  is  almost  entirely  in  cultivation. 

At  the  two  points  excepted,  t>3. 6  miles  below  Fulton  (2  miles  above  Dooley's  Ferry) 
and  14.5  miles  l>elow  Garland,  respectively,  the  depth  at  ordinary  low  water  (possibly 
1.5  feet  greater  than  at  extreme  low  water)  is  only  3.5  feet. 

Between  Long  Prairie  and  the  mouth  of  Sulphur  River,  19.32  miles,  the  width  be- 
tween banks  is  gradually  diminished,  while  the  water-width  at  low  water  is  in- 
creased. The  mean  slope  is  0.2:^^  foot  per  mile,  and  the  minimum  depth  9  feet.  The 
other  characteristics  are  about  the  same  as  above. 

Below  Sulphur  River  the  character  of  the  stream  changes  greatly.  The  river-bed 
narrows  rapidly,  sand-bars  are  few,  the  banks  grow  lower  and  lower  and  keep  close 
along  the  stream,  and  the  water- width  is  only  175  to  200  feet.  The  slope  from  Sul- 
phur River  to  the  site  of  the  head  of  old  raft,  15.72  miles,  is  0.130  foot  per  mile,  and 
the  minimum  depth  9  feet.  The  banks  are  heavily  timbered  and  habitations  infre- 
quent. In  this  reach  occurs  Sale  and  Murphy's  Canal,  the  lowest  point  in  the  cross 
section  of  which  is  3  feet  above  ordinary  low  water. 

From  the  head  of  old  raft  to  Cottonwood  Bayou  (4  miles  below  the  end  of  raft),  a 
distance  of  35.U0  miles,  the  width  between  banks  seldom  exceeds  300  feet,  and  is  gen- 
erally about  250  feet,  the  banks  being  steep  and  always  near  the  water's  edge,  and 
showing,  wherever  they  are  broken,  tiie  old  raft  formation. 

The  mean  slope  is  0.306  foot  per  mile,  and  the  minimum  depth  (except  at  one  point, 
where  it  is  12  feet)  is  15  feot. 

From  the  Sale  and  Murphy's  Canal  (1  mile  above  head  of  raft)  to  Red  Bayou,  15.15 
miles,  the  adjacent  land  is  wholly  uninhabit'ed ;  from  Red  Bayon  to  Qilmer,  6.44 
miles,  it  is  sparsely  settled;  and  thence  to  Cottonwoo<l  Bayon  it  is  cleared  and  culti- 
Tated  on  both  side«.  bluffs  touching  the  river  frequently  on  the  left  and  an  almost 
continuous  levee  following  the  right. 

Above  Gilmer,  in  this  reach,  there  are  numerous  high-water  outlets  tributary'  to 
extensive  lakes,  most  of  which  were  originally  artificial  steamboat  channels  used 
during  the  existence  of  the  raft.  Below  Gilmer  there  are  only  two  outlets  that 
remain  unclosed,  viz,  Dooley's  Bayou  and  Cottonwood  Bayou.  The  bottom  of  the 
former  is  a  foot  and  a  half  above  ordinary  low  water.  The  bottom  of  the  latter  is  11 
feet  below  ordinary  low  water  and  only  5  feet  above  the  river  bottom  at  its  head. 
Its  cross  section  is  almost  equal  to  that  of  the  river  below  and  seems  to  be  increasing. 
This  outlet  was  surveyed  «H  miles  and  found  to  separate  into  four  smaller  streams, 
after  a  fall  of  6  feet  from  its  head. 

From  Cottonwood  Bayon  to  Twelve  Mile  Bayou,  29.16  miles,  the  width  between 
banks  is  seldom  more  than  200  feet,  and  at  its  minimum  is  only  130  feet.  For  9.66 
miles  the  slope  is  0.681  foot,  then  for  19.50  miles  1.345  feet  per  mile.  At  Pandora 
(7.58  miles  above  Shreveport)  and  at  a  point  2  miles  above  the  depth  is  only  7  feet ; 
elsewhere  it  is  not  less  than  12  feet. 

The  subjoined  table  shows,  together  with  the  relative  bank  heights,  the  means 
along  chords  approximating  very  nearly  the  carves  of  actnal  slope,  from  Fulton,  Ark.» 
to  Snrevoport,  La. 


Distances 

from  point 

to  point. 


JTOm. 
02.0 

15.0 

28.0 

15.0 

28.5 
18.6 

11.6 
17.0 

8.0 

tl89.4 


To  what  point. 


4.6  milea  below  Otfland  bridge 

2.3  miles  above  Solphar  River  — 

1.0  mile  below  Lonlsiana  and  Ar- 

kanaaeliHe. 
Gilmer 

1.7  roilee  above  Cottonwood  Bayon 

1.3  milee  below  Cat  Island  Cat-off . 
Shreveport  Bridge 


Height  of  bank 

above  oi-dinary 

low  water. 


Vmm* 

31  to  26  (dimin 

isbing). 
26  to  23  (dimin 

iiihing). 
24  (mean) 

23  (mean) 

19  (mean) 

174  to  12  (dimin 
lahing). 

11  (mean) 

15to83(increas 

ing). 
34  (mean)   


Height  of  bank 

above  nniform 

FalL 

slope.* 

Fe$t, 

Feet. 

30  (mean) 

24.38 

20  (mean) 

6.29 

30  (mean) 

7.59 

35  (mean) 

1.44 

35  (mean) 

6.81 

36  to  31  (dimin- 

4.34 

ishing). 

20  (mean) 

7.29 

83  (mean) 

24.86 

34  (mean) 

2.10 

84.10 

Slope 

per 

mile. 


FeeL 
0.388 

0.353 

0.271 

0.096 

0.290 
0.321 

0.634 
1.462 

0.53» 

0.4U 


*  From  Folton  to  Shreveport. 

f  Distaooej  are  measured  along  in  intermediate  parallel  of  the  banks.    Along  the  channel  line  they 
wofdd  probably  be  5  or  6  per  ocgnt.  greater. 
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ropriations  aggregating  $535,765.50  were  made  at  intervals  be- 
1828  and  1852. 

present  improvement  date«  from  1872,  and  the  following  amoants 
een  appropriated : 

.pproved  Jane  10,  1872,  for  improving  Tone's  Bayon |*^0, 000 

ovingraft 150,000 

approved  March  3, 1873,  for  removing  raft 80,000 

approved  Jnne  23,  1874,  for  removing  raft 50,000 

approved  March  3,  1875,  for  removing  raft -.1 20,000 

approved  August  14, 1*^70,  for  removing  raft  and  closing  Tone's  Bayou.  35, 000 
at  August  27, 1877,  from  apprupriatiou  for  repair,  preservation,  ex- 
n,  and  completion  of  river  and  liarbor  works,  act  April  10,  1869,  for 

gTone'sBayon 4,500 

approved  February  7,  1878,  for  removing  raft,  etc 6, 000 

approved  June  18, 1878,  for  removing  raft  and  closing  Tone's  Bayou. .  24, 000 

Dving  snags  and  other  obstructions 25, 000 

approved  March  3, 1879,  for  removing  rafb  and  closing  Tone's  Bayou..  15, 000 

ovirg  obstructions 22, 500 

roving  upper  river  from  Fulton,  Ark.,  to  head  of  raft 10,000 

pproved  J  uue  14, 1880,  for  removing  raft  and  closing  Tone's  Bayou 25, 000 

oving  obstructions 60,000 

roving  upper  river  from  Fultou,  Ark.,  to  head  of  raft 10, 000 

pproved  March  3, 1881 ,  for  removing  raft  and  closing  Tone's  Bayou  ...  10, 000 

oving  obstructions 10.  000 

lassed  August  2, 1882,  forimproving  Red  River 75, 000 

.pproved  July  5, 1884,  for  improving  Red  River 75,000 

pproved  August  5, 1386,  for  improving  Red  River,  making  survey  from 
a,  Ark.,  to  Atchafalaya  River,  and  completing  survey  of  Sayou  Pierre, 
75,000 

appropriated  to  June 30,1887 802,000 

nt  expended  to  Jnne  30, 1687,  $783, 754. 70. 

Money  statement. 

1886,  amount  available $1,950.90 

appropriated  by  act  approved  Augusts,  1^ 75,000.00 

76, 950. 90 
L887,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
.nding  July  1. 1®6 58,705.60 

1887,  amount  available 18,245.30 

nt  that  can  be  profitably  expended  in  fiscal  vear  ending  Jnfte  30, 1889  240, 000. 00 
itted  in  compliance  with  requirements  of  sections  2  of  river  and 
t>or  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

g  the  calendar  year  1886,  Red  River  was  navigated  by  nine  steam-boats,  draw- 
1 15  inches  to  3  feet  light  and  from  3  to  9  feet  loaded,  which  made  over  131  round 
)n  account  of  low  water  and  no  work  having  beeu  done  duriug  the  previous 
ar,  navigation  was  somewhat  restricted.  Cook's  Landing,  upper  Red  River, 
head  of  nigh-water  navigation  for  severa  months;  Grand  Ecore,  the  head  of 
er  navigation,  for  4  months ;  and  the  stream  was  navigable  to  Sbreveport  6 
of  the  year.    The  following  dotcn  freights  were  carried  : 

bales..  71,805 

jeed tons..  9,727 

leed  oil .- barrels..  3,420 

> tons..  3,729 

pounds..  29,500 

do....  31,000 

do....  1,600 

number-.  10,000 


\ 


f 


**4< 


t! 
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U    2. 
IMPROVEMENT  OF  CANE  RIVER,  LOUISIANA. 

Gaue  Kiver  is  an  arm  of  Bed  Biver,  about  70  miles  in  length  fit 
npper  end,  2  miles  below  Grand  Bcore,  where  it  leaves  Red  Biver,  t 
fax,  where  it  re-enters  the  main  stream.  It  was  formerly  part  a 
Biver,  but  in  1849  a  cut-off  turned  the  river  into  its  present  bee 
Gane  Biver  has  gradually  filled  up,  until  at  present  it  is  nearly  dj 
six  months  in  the  year.  An  examination  was  made  by  the  U 
States  in  December,  1882,  and  the  obstructions  to  high -water  m 
tion  found  to  be  snags,  logs,  stumps,  caved-in  and  leaning  trees 
some  rock.  No  estimate  of  cost  of  improvement  was  sabmitted  b 
ene;ineer  officer  in  charge,  who  reported  the  stream  not  worthy  ( 
provement  and  the  work  not  a  public  necessity.  His  assistant 
mated  the  cost  of  removing  the  obstructions  at  $7,  665. 

The  only  appropriation  made  for  this  improvement  was  by  ac 
proved  July  5,  1884,  $2,500,  and  the  obstructions  were  removed  di 
the  season  of  1884,  as  far  as  practicable  with  that  amoaiit,  resaltii 
freeing  the  channel  from  obstructions  to  a  great  extent,  increasiD; 
depth  of  water  during  the  navigable  season,  and  enabling  steam  I 
to  make  quicker  trips.  No  funds  have  been  appropriated  nor  any 
done  since. 

As  this  stream  is  an  arm  or  high-water  channel  of  Red  Biver. 
recommended  that  any  future  improvement  be  carried  on  with  th 
the  main  stream,  in  which  case  necessary  work  can  be  done  shoali 
interests  of  navigation  require  it.  No  specific  amount  is  therefore s 
for  separate  improvement. 

The  small  balance  available  July  1,  1886,  has  been  expended  f 
fice  expenses. 
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SURVEY  OF  BAYOU  PIERRE,  LOUISIANA. 

The  Bayou  Pierre  region  is  that  part  of  Red  River  Valley  lying  be- 
tween the  river  proper  and  the  pine  hills  on  the  west,  and  reaching  from 
a  point  2  miles  below  Shreveport  to  Grand  Ecore,  La.  It  has  a  south- 
ward extent  of  60  and  a  maximum  width  of  9  miles. 

Details  of  previous  operations  on  this  survey  will  be  found  in  the 
report  for  1886.  (See  Annual  Report  of  Chief  of  iiSngineers,  1886,  pages 
1343  et  seq.) 

The  item  of  appropriation  in  the  river  and  harbor  act,  approved 
August  5, 1886,  for  improving  Red  River,  Louisiana  and  Arkansas,  pro- 
vided for  completing  the  survey  of  Bayou  Pierre,  and  this  was  done  in 
connection  with  the  survey  of  Red  River.  The  report  of  operations 
will  be  found  in  the  preceding  report  on  the  improvement  of  Red  River, 
Louisiana  aud  Arkansas. 

The  small  balance  of  funds  available  from  the  appropriation  of  July 
5, 1884  ($138.05),  was  expended  in  connection  with  the  allotment  from 
the  appropriation  for  improving  Red  River. 


U4- 

IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  improvement  of  Cypress  Bayou  has  included  the  whole  naviga- 
ble route  from  Shreveport,  La.,  to  Jefferson,  Texas,  via  Sodo  and 
Fairy  lakes  and  Cypress  Bayou.  An  examination  was  made  by  the 
United  States  in  1872,  and  the  work  of  improvement  begun  the  same 
year  and' completed  in  1880,  a  well  defined  channel,  marked  with  sign- 
boards, from  Shreveport  to  Jefferson,  a  distance  of  65  miles,  being  the 
result  of  the  work.  In  July,  1884,  a  steamer  was  employed  during  the 
month  in  removing  obstructions.    No  work  has  been  done  since. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $18,000  ^'  to 
complete  improvement."  The  approved  project  for  the  application  of 
this  amount  consists  in  rebuilding  the  dredge  Lone  StaVj  formerly  used 
on  this  work  and  by  means  of  this  boat  the  straightening  and  mark- 
ing of  the  present  channel  through  the  lakes  and  bayou,  the  removal 
of  numerous  stumps  therefrom,  and  reopening  the  cuts  by  dredging. 
This  project  was  approved  February  15, 1887,  and  the  work  of  rebuild- 
ing and  repairing  the  dredge  was  begun  early  in  April,  as  soon  as  the 
lumber  and  materials  could  be  delivered  at  Shreveport,  La.,  where  the 
repairs  were  made.  On  June  6  the  boat  was  launched,  and  at  the  close 
of  the  fiscal  year  was  nearly  completed.  She  will  be  towed  to  Jeffer- 
son, Tex.,  early  in  July,  at  which  point  the  crane  machinery,  heater, 
pump,  capstan,  etc.,  will  be  fitted  up.  As  soon  as  completed  she  will 
begin  operations,  working  her  way  to  Shreveport.  It  is  estimated  that 
the  balance  available  after  completing  the  repairs  will  suffice  for  about 
fifteen  months'  work,  giving  a  suitable  channel  between  Jefferson  and 
Shreveport  for  present  needs. 

The  dredge  was  purchased  some  years  ago  ont  of  the  first  appropria- 
tions for  Cypress  Bayou,  and  it  has  been  rebuilt  twice  at  the  expense 
of  the  same  work.  The  people  of  Jefferson  also  spent  a  considerable 
Bum  on  the  dredge  and  on  the  work  before  receiving  assistance  from  the 


\ 
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Uuite^l  States.  Bat  the  dredge  has  been  ased  on  other  work^especiallT 
in  Bed  Kiver  aboat  as  much  as  in  Cypress  Bayoo^  so  that  when  the 
present  appropriation  is  ne.irly  exhansted,  it  will  be  do  more  than  fiiir 
to  allot  a  reasonable  sum  from,  say,  Red  River,  to  be  applied  for  ooDtin- 
ning  the  work  to  Shreveport  and  enlarging  the  water-way.  The  esti- 
mated value  of  the  dredge  when  ready  for  work  is  aboat  $15,600, 
though  a  new  one  conld  not  be  built  for  that  sum.  I  think  that  on^ 
half  of  that  estimate,  $7,500,  would  be  a  fair  equivalent,  and  this  woald 
allow  about  eight  months  more  work  on  the  present  route,  aod  give  all  the 
benefit  required  or  that  could  be  hoped  for.  This  woald  afford  a  good 
high-water  channel,  suited  to  the  trade  now  existing  or  to  be  expected. 
Any  attempt  to  create  a  permanent  low-water  channel  without  theooa- 
struction  of  an  expensive  dam,  to  cost  about  $375,0(K>,  aeoording  to 
Major  Howell's  estimate  in  1874,  would  have  no  oUi^r  effect  than  to 
drain  the  lakes.  After  completing  this  work  according  to  the  adot>tfd 
project,  the  transfer  of  the  dredge  should  be  made  as  saggesled. 

A  small  steamboat  of  125  tons  burden,  dra¥riag  4  feet  of  water,  uri- 
gated  Cypress  Bayoa  and  the  lakes,  but  for  a  considerable  portioo  d 
the  year  was  prevented  from  running  by  low  water.  The  ftneighto  e»r 
ried  could  not  be  ascertained.  The  trade  of  JeflRBivoD  aD<l  tile  eoootrr 
around  the  lakes  and  bayou  has  been  largely  diverted  by  railroads,  ami 
it  is  not  probable  that  any  great  amount  will  be  returned  to  the  w^tf^ 
route.  The  trade  between  Jeflferson  and  Shreveport  will  doubtless  be 
chiefly  local. 

The  following  appropriations  have  been  made  for  thi^  improvemea': 

By  act  approved  Jane  10,  1872 |10,(»X» 

By  act  approved  March  3,  1873 50.  iW 

By  act  approved  Augast  14,  1876 ^--- 13, <>*••* 

By  act  approved  June  18, 1878 l&.«*i* 

By  act  approved  March  3, 1S79 6,1*  * 

By  act  approved  Aaguat  5, 1886 1(^im.^ 

Amoant  appropriated  to  Jane  30,  1887. IIA'^*'  * 

Amoant  expended  to  June  30, 1887 90,iB(^ 

Money  itatetMrnt 

Amount  appropriated  by  act  approved  Aaffaat5ylS86 ..• $Ld,OAl^ 

Jnly  1,  1887,  amoant  expended  during  fiscal  year,  exoloaive  of  liabilities 

ontoUndingJuly  1,  1886 , 5,6^? 


Jnly  1, 1887,  amonnt  available •••.••• H,^ 


ft 


Us. 


IMPROVEBiENT   OF    LOGOY    BAYOU.    LAKE    BISTENAU,    AND    THE  D-'^ 

CHEAT  BAYOU.  LOUISIANA. 

Dorcheat  Bayou  rises  in  Hempstead  Connty,  Ark.,  and  flows  in » 
southerly  direction  into  Lake  Bistenan,  which  empties  through  Lo^ 
Bayou  into  Red  River,  about  110  miles  below  Shreveport,  La.  A: 
examination  of  the  system  was  made  by  the  United  States  in  Dert^ 
ber,  1882,  when  it  Wiw  found  to  be  obstructed  with  logs,  stnmps,  l^^ 
ing  trees,  brush,  etc.,  and  that  it  was  navigable  at  high  water  as  fitfor 
as  ^lurrell's  Point,  on  Dorcheat  Bayou,  near  Minden,  La.  (aboot  ^ 
miles  above  the  mouth  of  L«^i:2:y  Bayou),  for  abont  five  uionths  ci^^ 
year.    No  estimate  of  cost  or  improvement  was  snbmittedi  by  the  enp' 
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neer  officer  iu  charge,  who  reported  the  streams  as  not  worthy  of  im- 
proveineut,  aud  the  work  not  a  public  necessity.  His  assistant,  who 
made  tha  examiiuitioii,  estimated  the  cost  of  removing  obstructions, 
building  dams,  and  dredging  where  necessary,  in  order  to  increase  the 
navigable  period  two  months,  at  $19,338. 

But  one  appropriation  was  made  for  this  improvement,  by  act  ap- 
proved July  5, 1884,  $5,000.  \^  iih  this  amount  the  most  serious  obstruc- 
tions to  high- water  navigation  between  Murrell's  Point  aud  the  mouth 
of  Loggy  Bayou  were  removed.  Navigation  was  greatly  benefited  by 
this  work,  the  depth  of  water  increased  iu  many  places,  and  boats  were 
enabled  to  run  to  the  head  of  navigation  during  six  months  of  that  fis- 
cal year.  As  no  funds  have  been  available,  nothing  has  been  done 
since. 

The  improvement,  like  that  of  all  streams  in  this  part  of  the  country, 
is  not  permanent,  and  if  the  streams  were  entirely  cleared  of  obstruc- 
tions during  one  season,  new  ones,  caused  by  sliding  and  caving  banks 
aud  the  growth  of  vegetation,  would  constantly  be  added,  and  require 
removal  m)m  time  to  time.  To  lengthen  the  navigable  season,  dredg- 
ing of  bars  and  narrow  places  would  be  necessary.  It  is  doubtful 
whether  the  demands  of  commerce  would  justify  the  expenditure  neces- 
sary for  such  improvement  Minden,  the  principal  shipping  point,  is 
now  connected  by  rail  with  the  Vicksburg,  Shreveportand  Pacific  Rail- 
road; consequently  the  importance  of  the  water  outlet  has  greatly  di- 
minished, although  still  a  convenient  outlet  for  the  limited  commerce 
of  the  country  on  the  east  side  of  Lake  Bisteuau  and  Loggy  Bayon. 

No  appropriation  is  asked  for  this  improvement.  The  small  balance 
available  July  1, 1886,  has  been  expended  for  the  care  of  the  property 
pertaining  to  this  improvement  and  office  expenses. 

Little  or  po  comaierce  has  been  carried  on  in  these  streams  since 
1885.  The  facilities  offered  by  rail  transportation  to  and  from  Minden 
have  diverted  the  larger  portion  of  the  business,  and  it  would  be  diffi- 
cult to  change  it  from  that  channel. 

Money  itatement 

July  1, 1886, amount  avaiUblo $91.79 

July  1. 1887,  amount  expended  during  fiscal  year,  ezclusiye  of  liabilities  out- 
standing July  1,  1886  91.79 


U6, 

IMPROVEMENT    OF    OUACHITA    AND    BLACK    RIVERS,    ARKANSAS    AND 

LOUISIANA. 

Ouachita  Eiver  has  its  headwaters  in  Polk  County,  Ark.,  m  fhe  Oua- 
chiht  Mountains,  and  following  an  irregular  course  flows  in  a  general 
southeasterly  direction  through  Arkansas  and  Louisiana  until,  joined 
by  Tensas  and  Little  rivers,  at  Trinity,  La.,  it  becomes  Black  River, 
and  flowing  in  a  southerly  direction  enters  Bed  Biver  near  its  mouth. 

The  entire  length  of  Ouachita  Biver  is  about  500  miles,  and  Black 
Biver  is  75  miles  long. 

Black  Biver,  being  the  connecting  stream  between  Ouachita  and  Bed 
rivers,  was  added  under  the  same  hea^l  of  appropriation  with  Ouachita, 
by  river  and  harbor  act  of  1884.  The  present  project  contemr)Iates  the 
removal  of  obstructions  to  navigation,  consisting  of  wrecks,  logs,  snags^ 


^ 
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leaning  timber,  etc.,  and  the  improvement  of  shoal  places  from  Cimdca, 
Ark.,  to  the  month  of  Black  River. 

No  estimate  of  the  cost  of  this  improvement  can  be  submitted,  as  tlw 
obsiructions  are  continually  forming  and  reqoire  removal  from  time  lo 

time. 

The  rei>ort  of  previous  operations  m  these  streams  irill  be  foond  ia 
Api>endix  T,  Annual  Report  of  the  Chief  of  Engineers,  18S6,  page^  1351 

and  1352. 

As  soon  as  practicable  after  the  appropriation  of  August  5,  1SS6,  be- 
cuuie  available  preparations  were  ma^ie  for  the  necessary  repaii^  of  tbe 
United  States  snag-boat  0.  G.  Wagner.  Ha\ing  ascertaioed  that  iLis 
workcouM  be  i>erformed  more  economically  at  Saint  Louis  than  at  Xev 
Orle<ins,  the  only  other  available  docking  place,  the  boat,  which  h^ 
been  laid  up  at  New  Orleans,  was  towed  to  Saint  Louis,  reaching  tlut 
point  October  20,  1886.  Repairs  were  at.  once  begun  and  completed 
the  latter  part  of  December.  They  consisted  in  replatiug  the  bottoa 
throughout  with  new  steel  plates,  overhauling  the  crane  aud  other  mj- 
chinery,  repainting  the  boat,  and  other  minor  repairs.  As  soon  as  oon- 
pleted  the  boat  was  fitteil  out  at  Saint  Louis  and  left  that  point  Dt 
cember  24,  in  charge  of  E.  F.  White,  master.  She  entered  Black  Kirer 
and  commenced  snagging  operations  January  10.  This  work  was  eci- 
tinued  between  the  mouth  of  BLick  River  and  Camden,  Ark^  lutil 
March  10,  when,  on  account  of  high  water  and  practical  exhaostiooa^ 
the  appropriation,'the  boat  was  transferre4l  to  Red  River. 

The  following  obstructions  were  removed  during  the  season: 


5i 

Soags  palled — 3ti 

Stamps  palled J 

Shore  soags  cat IJ? 

LeaalDg  trees  cat Jrr 

Owing  to  the  small  balance  of  funds  available  after  repairing  and  i^ 
ting  out  the  boat  for  service,  operations  were  confined  to  the  remoni 
of  the  principal  obstructions  only,  and  this  work  has  been  of  very  llut^ 
rial  benefit  to  navigation,  as  nothing  had  been  done  since  operation 
were  suspeudeil  in  January,  1885. 

The  upper  river  is  much  obstructed  by  leaning  timber,  especially  ii 
the  bends,  and  the  lower  river  by  shoals  of  hard  gravel  and  rocky  ledp^ 
The  timber  should  be  cut  down  to  low  water  for  some  distance  h^ 
from  the  river,  and  brush  wing-dams  should  be  constructed  to  increaft 
the  depth  over  the  bars.  The  best  manner  of  accomplishing  each  \jd 
of  work  is  by  means  of  shore  parties,  with  axes,  brush  hooks,  etc,  naof 
quarter-boats,  or  small  flats  aud  tents.  This  outfit  would  be  of  serriee 
for  all  work  of  the  kind  on  tributaries  to  Ouachita,  as  the  upper  river, 
and  Bayous  D'Arbonne,  Bartholomew,  BoBuf,  aud  Tensas  and  Maeoi- 

A  small  lightdraught  steamer,  with  shears  and  steam  capstu,  is 
much  needed  for  use  on  the  upper  river  and  tributaries,  to  serve  a:s  > 
patrol,  a  tender  for  working  parties,  aud  for  doing  work  where  it  imA 
not  be  economical  to  work  with  so  large  a  boat  as  the  Wagner.  Ecodobt 
will  l>e  subserved  by  making  the  hull  of  steel,  thereby  redacing  theitvc 
of  repairs  and  increasing  the  life  of  the  l>oat«  As  it  would  take  soot 
months  to  construct  and  equip  such  a  boat,  it  is  probable  that  ta 
months'  service  is  the  most  that  could  be  had  for  the  first  year. 

The  snag-boat  Wagner  is  now  in  excellent  condition,  bat  will  icqnirc 
some  repairs  in  the  way  of  calking,  painting,  etc,  after  having  laid  op 
so  long. 
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The  cost  of  mnniDg  this  boat  per  month  is  aboat  as  follows : 

Pay-roll $1,350 

SabsUtence - 200 

Fuel,  oil,  and  waste 250 

Minor  repairs  and  tackle i...        100 

Total 1,900 

It  costs  about  $200  a  month  to  take  care  of  her  if  laid  up  alone  in 
Ouachita  River,  and  about  $100  if  cared  for  in  the  fleet.  The  wear  and 
tear  of  cable,  chains,  and  hoisting  machinery  is  very  great,  and  as  the 
usefulness  of  a  snag-boat  depends  on  keeping  everything  in  working 
order,  a  reasonable  amount  should  be  allotted  for  that  purpose.  The 
estimates  for  the  year  are : 

Eight  months' active  service  of  the  fTa^n^r,  at  $1,900 $15,200 

Four  mouths  in  ordinary,  at  $200 tiOO 

Extraordinary  repairs  aud  maintenance  of  outfit 2,000 

Crane  boat  with  steam-power 4,500 

Eight  months'  service,  labor,  subsistence,  tools,  and  explosives,  at  $2,000. . . .  16, 000 

Small  steel  steam-tender  and  equipment 15,000 

Four  mobths'  service,  wages,  fuel,  subsistence,  tools,  etc.,  at  ^1,250 5,000 

Office,  contingencies,  administration,  etc 1, 500 

Total,  from  Camden,  Ark.,  to  Red  River 60,000 

It  is  asserted  that  during  a  good  stage  of  water  the  greater  bulk  of 
shipments  is  made  by  steamboats,  and  that  testimony  before  the  Inter- 
state Commerce  Commissioners  showed  that  '^  when  navigation  is  sus- 
pended, and  boats  can  not  get  to  Monroe,  railroad  rates  are  increased 
100  per  cent'^ 

The  obstructions  at  mouth  of  Red  Biver,  Catahoula  Shoals,  and  other 
bars  above,  interrupted  navigation  below  Monroe,  the  most  populous 
and  fertile  part  of  the  stream,  during  the  season  when  the  larger  part 
of  the  supplies  are  purchased  by  the  planters  and  merchants  in  that 
vicinity. 

The  former  appropriations  are  as  follows: 

By  act  approved  Mar.  3,  1871 $51,000 

By  act  approved  June  10,  ld72 100,000 

By  act  approved  Mar.  3,  1873 60,000 

By  act  approved  Aug.  14,  1876 12,000 

By  act  approved  June  18, 1878 10,000 

By  act  approved  Mar.  3,  1879 10,000 

By  act  approved  June  14,  18^ 8,000 

By  act  approved  Mar.  3,1881 12,000 

By  act  passed  Aug.  2, 1882 12,000 

By  act  approved  July  5,  1884 15,000 

By  ftct  approved  Aug.  5,  1886 17,500 

Total  amount  appropriated  to  June  30,  1887 307,500 

The  amount  expended  on  present  project,  including  cost  of  iron-hull 
snag-boat  and  outfit,  to  June  30, 1887,  was  $193,912.13. 

Money  statement. 

July  1, 1887,  amount  available $92.06 

Amount  appropriated  by  act  approved  July  5,  1884 17,500.00 

17, 592. 06 
July  1, 1887,  amount  expended  during  fiscal  year,  exolnsive  of  ontstand* 

Ing  liabiUties  July  1,  1886 17,592.06 

C  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889    60, 000. 00 
<  Submitted  in  compUanoe  witb  requirements  of  seotiona  2  of  river  and 
{     barbor  acts  of  1866  and  1867. 

88*72  BNG  87 ^92 
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OOMMBRCIAL  STATISTICS. 

During  the  fiscal  year,  Oamdeo  was  the  head  of  high-water  navigfttlon  for  a  penod 
of  six  months.  Catahoala  Shoals,  ahoat  145  miles  below  Monroe,  was  the  Mid  of 
low-water  navigation  from  Jalv  to  November,  during  which  period  boats  were  us- 
able to  pass  this  obstraction.  Thirteen  steam-boats,  of  from  100  to  1,200  tonsbnides, 
dra wins  from  li  to  4  feet  light,  and  from  5  to  8|  feet  loaded,  made  more  than  80 round 
trips.  Three  of  these  boats  ran  through  from  Saint  Louis,  Mo.,  to  Monroe,  La.,  ud 
the  othen  from  New  Orleans,  La.    The  following  down  freights  were  carried: 

Cotton bales..  62,900 

Cotton  seed tons..  1,610 

Cotton-seed  oil barrels..  750 

Staves   number..  530,000 

v/avvie  ..«••*  .*•••«  .•*••. . uf<au . .  xvo 

Hogs do...  561 

Wood cords..  2,100 

With  return  freights  of  agricultural  implements,  building  materials,  horses,  mnk^ 
cattle,  wagons,  general  merchandise,  and  plantation  supplies,  estimated  at  21,00? 
tons,  and  valued  at  not  less  than  $3,660,000. 

In  addition  to  the  above  there  were  16  smaller  steamers,  averagiDS  about  90  toi! 
each,  which  ran  from  Trinity  and  Monroe  to  local  points  aud  into  the  tribatina 
reshipping  on  the  through  boats  or  by  railroad ;  but  no  record  of  the  cargoes  esniai 
is  obtainable. 


Lumber  (sawed) feetB.M..      l,9S 

Timber  (logs) Dumber..  121,000 

Seed  cotton sacks..  64 

Moss bales..        177 

Sugar hogsheads..         64 

Molasses barrt^ls. .  ® 


m 
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U  7. 
IMPROVEMENT  OF  BAYOU  D^ARBONNE,  LOUISIANA. 

Bayou  D'Arbonne  is  formed  by  the  junctioD  of  the  South,  Middle,  «a^ 
North  or  Corney  Branches,  near  Farmerville,  in  northern  Loaisiana.  It 
flows  in  a  southeasterly  direction  and  enters  Oaachita  Kiver  aboQt( 
miles  above  Monroe,  La. 

An  examination  aud  survey  were  made  in  1883,  and  the  plan  of  is^ 
provement  is  based  upon  the  latter.  The  project  contemplates  tiiei^ 
moval  of  snags,  logs,  wrecks,  and  leaning  trees,  etc.,  obBtmcting  naTi^ 
gation  between  Stein^s  Bluff  and  the  mouth,  a  distance  of  42^  mile&,ii 
an  estimated  cost  of  $15,000. 

This  bayou,  like  the  other  tributaries  of  Ouachita  Biver,  is  navigal^ 
only  during  high  stages  of  water  in  the  main  stream.  The  only  w(Hi 
heretofore  done  was  performed  in  1884,  aud  resulted  in  the  removal  o( 
obstructions  from  about  one-half  of  that  portion  of  the  stream  in  wbie^ 
improvement  is  contemplated  by  the  present  project;  improving  Davh 
gation  and  lessening  the  dangers  thereof  very  materially.  The  w(^ 
however,  is  not  permanent,  as  new  obstructions  are  added  from  timetii 
time,  which  require  removal  iu  the  interests  of  safe  navigation. 

A  party  was  organized  and  began  work  at  the  mouth  of  the  bayoo5(> 
vember,  17, 1886.  0|>eratious  were  conducted  under  the  supervisioD  c^ 
Superintendent  J.  T.Dorey,  in  connection  with  those  on  Bayou  Bartbot 
omew,  and  were  confined  principally  to  cutting  the  heavy  growth  i 
brush  and  leaning  trees,  and  some  high  stumps,  which  formed  dangeiooi 
obstructions  during  high  water.  After  working  4  miles  up  the  bayoa, 
back-water  from  the  Ouachita  became  troublesome,  and  the  party  mored 
10  miles  up-stream,  where  the  stage  of  water  was  more  favorable,  expee^ 
ing  to  work  over  the  intervening  space  as  soon  as  the  water  receded: 
but  on  account  of  a  sudden  rise,  it  became  necessary  to  disband  the 
party  and  suspend  operations  early  in  December.  Seventeen  miles  d 
the  bayou  were  worked  over  and  the  following  obstructions  removed: 

Leaning  trees  cut numbor..     «8 

Shore  snaga  cut....     ^^      ^     y 

Water  Bnag&i^niovQ^ -...do  ...      ^ 

BtampBOTit rrr.V.^isiV"'     ST 

Brush  out  ...•. *^«X5v«».-5%bSL\.h:^ 


APPENDIX   U — ^REPORT   OF   CAPTAIN  WILLARD.  1459 

This  work  reaulted  in  the  removal  of  many  dangeroas  obstructions 
from  the  lower  part  of  the  stream,  but  the  sudden  rise  of  the  bayou  pre- 
vented its  successful  continuance. 

With  the  balance  available  it  is  proposed  to  resume  operations  in  con- 
nection with  work  in  Bayous  Bartholomew  and  Mayon,  the  amount  be- 
ing too  small  to  permit  organization  of  a  special  party  for  the  work. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1889,  it  is 
proposed  to  continue  the  work  of  cutting  leaning  timber,  and  removing 
logs  and  snags.  As  the  work  can  be  carried  on  under  the  superintend- 
ent of  the  workou  Bay  on  Bartholomew,  $4,000  is  considered  ample  for 
labor,  subsistence,  and  other  supplies. 

Reliable  statistics  could  not  be  obtained,  for  reason  given  in  report  on 
Bayou  Bartholomew.  The  commerce  of  the  stream  does  not  amount  to 
more  than  10^000  bales  of  cotton,  besides  rafting  timber  and  staves,  and 
return  freights  of  general  merchandise  and  plantation  supplies.  Much 
of  the  products  of  the  country  is  hauled  to  Monroe  before  the  bayou  is 
at  a  good  navigable  stage. 

The  former  appropriations  were: 

By  act  approvedJuly  5, 1884 $5,000.00 

By  act  approved  Augnst  5, 1886 2,000.00 

Amount  appropriated  to  Jane  30,  IQ-fT 7,000.00 

Amount  expended  to  June  30,  1887 6,330.77 

Money  statement 

July  1, 1886,  amount  available 125.93 

Amount  appropriated  by  act  approved  August  5,  1886 •••      2,000. 00 

2,025.93 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabiUties 
outstanding  July  1, 1886 1,356.70 

July  1, 1887,  amount  available 669.23 

{Amount  (estimated)  roquired  for  completion  of  existing  project 8, 000. 00 
Amounttbatcanbeprofitablyexpendeidinfisoal  vearendinKJune,30,1889      4,000. 00 
Submitted  in  compliance  witb  requiroments  of  sections  Sot  river  and 
harbor  acts  of  1866  and  1867. 


U  8. 
IMPROVEMENT  OF  BAYOU  BARTHOLOMEW.  LOUISIANA  AND  ARKANSAS. 

This  stream  is  a  tributary  of  Oaachita  Biver.  It  rises  in  soatheast- 
ern  Arkansas,  within  a  few  miles  of  Pine  Bluff  on  the  Arkansas  Biver, 
and  following  an  exceedingly  tortuous  course  flows  at  first  nearly  par- 
allel to  the  Arkansas  Biver,  at  a  distance  varying  from  15  to  30  miles ; 
then  parallel  to  the  Mississippi,  at  about  the  same  average  distance, 
and  after  entering  Louisiana  diverges  to  the  southwest  and  enters  the 
Ouachita  Biver  opposite  Ouachita  City. 

The  States  of  Louisiana  Bud  Arkansas  have  at  various  times  expended 
funds  for  surveys  and  improvements  of  this  bayou.  Examinations 
were  made  by  the  United  States  in  1872, 1879,  and  1880.  At  Baxter, 
Ark.,  the  Little  Bock,  Mississippi  Biver  and  Texas  Bailroad  crosses  the 
bayou,  forming  a  bar  to  all  navigation  above,  except  tbr  stave-boats^ 
of  which  there  are  a  great  many  in  this  part  of  the  stream. 
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I  An  examination  of  the  bayou  from  Baxter  to  the  Ltncoln  Goanty  Use, 

it  Arkansas,  was  made  in  December,  1884,  the  reiK>rt  on  which  disip- 

I  proves  the  improvement  of  this  portion  of  the  river  at  present. 

The  plan  of  improvement  is  based  upon  a  re|K>rt  submitted  by  Major 
Benyaurd  in  1880,  contemplating  cutting  overhanging  timber,  and  rt- 
moving  wrecks,  snags,  etc,  obstructing  navigation,  from  Baxter,  Ark., 
to  the  mouth,  an  estimated  distance  of  213  miles. 

The  estimated  cost  was  given  at  $26,862,  but  this  estimate  was  based 
upon  a  plan  of  operations  for  twelve  months,  or  two  consecutive  sea- 
sons' work,  whereas,  owing  to  the  small  amounts  appropriated,  opera- 
^  tions  have  now  extended  over  six  years.    For  this  reason  the  cost  of 

t^  the  work  will  be  increased,  as  new  obstructions  are  continually  forming, 

and  after  the  work  is  thoroughly  completed,  these  will  reqaire  removal 
from  time  to  time ;  hence  no  estimate  for  i)ermanent  improvement  is 
given. 

The  work  heretofore  done  has  extended  over  nearly  the  entire  portico 
of  the  bayou  included  in  the  project,  and  has  greatly  lessened  the  dan- 
gers of  navigation. 

About  the  middle  of  November,  1886,  a  party  was  organized  at  Oua- 
chita City,  La.,  with  Superintendent  J.  T.  Dorey  in  immediate  charge. 
m^  Operations  were  commenced  at  the  month  of  the  bayou  November  20, 

II  and  continued  up-stream  until  January  20,  to  Point  Pleasant,  La.,  aboat 
50  miles,  when,  on  account  of  unfavorable  weather  and  high  water,  the 
work  was  suspended. 

The  following  obstructions  were  removed: 

Logs  and  snagB  paliedandcat Dumber..     76 

Stumps  cat do....      ^ 

Shore  snags  out ..do 7S 

Side  jams  removed ...do i 

Leaning  trees  cat do ti,9l8 

WiUowscat •. square  yards..  19, 554 

.  This  work  was  performed  by  two  parties,  the  larger  one  removing  ob- 
structions from  the  bank  and  cutting  leaning  trees,  while  the  s^ood 
party,  consisting  of  from  five  to  nine  men,  worked  in  small  flat-boats, 
removing  obstructions  from  the  channel  as  far  as  their  appliances  would 
I)ermit,  and  cutting  up  and  pulling  out  any  trees  which  fell  into  the 
stream.  It  has  been  thoroughly  done,  and  has  placed  the  bayou  in  good 
navigable  condition  during  high  and  medium  stages,  as  for  as  it  pro- 
gressed, and  ther  steamboat  men  navigating  the  stream  have  expressed 
themselves  well  pleased  at  the  improvement. 

Navigation  to  Point  Pleasant,  the  head  of  low- water  navigation,  might 
still  be  greatly  facilitated  by  the  removal  of  the  logs  and  snags  buried 
in  the  channel.  This,  however,  can  only  be  accomplished  by  the  use  of 
steam-power  or  dynamite,  and  on  account  of  the  limited  funds  was  not 
undertaken  during  the  past  season,  the  object  being  to  give  the  greatest 
benefit  to  navigation  with  the  amount  available,  accoi^ing  to  the  pUo 
pursued. 

At  the  close  of  the  fiscal  year  the  bayou  had  fallen  to  a  stage  suitable 
for  efiQcient  work,  and  with  the  available  balance  operations  will  be  re- 
sumed early  in  July  at  Point  Pleasant,  and  carried  up-stream  until  tbe 
appropriation  is  exhausted. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1889,  it  ii 
proposed  to  continue  cutting  brush  and  leaning  trees,  and  to  remove 
logs  and  stumps  by  a  liberal  use  of  high  explosives.  A  small  flatboat, 
with  steam  capstan  and  light  crane  or  shears,  and  saffioieat  room  for 
quarters,  should  be  provided. 
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Estimates  for  such  a  boat  are  included  in  the  estimate  for  Oaachita 
Eiver. 

For  immediate  use  it  would  be  necessary  to  hire  a  suitable  boat.  The 
estimates  are  as  follows : 

Foar  months'  work,  iDolnding  subsiBtence  and  transportation,  at  $1,200 $4,800 

Four  months' hire  of  boat,  at  $250 1,000 

Explosives - 200 

Tools  and  outfit 300 

Office  and  administration 200 

Total 6,500 

Shipments  to  and  from  the  bayou  are  made  by  boats  connecting  with 
the  Ouachita  Biver  boats  and  the  Yicksburg,  Shreveport  and  Pacific 
Bailroad  at  Monroe,  but  there  is  no  statistical  record  obtainable.  As 
the  bayou  is  at  present  the  only  means  of  transporting  the  products  of 
the  bordering  country,  it  is  estimated  that  the  freighs  carried  were 
about  the  same  as  reported  in  1886.  It  is  stated  that  more  cotton  is 
brought  out  of  Bartholomew  than  i^  shipped  by  boats  on  the  Ouachita 
Biver  above  Monroe,  La. 

The  following  appropriations  have  been  made  for  this  improvement, 
viz: 

By  act  approved  March  3,  1881 $8,000.00 

By  act  passed  August  2, 18d2 5,000.00 

By  act  approved  July  5,  1884 5,000.00 

By  act  approved  August  5,  1886 5,000.00 

Amount  appropriated  to  June  30,  1887 23,000. 00 

Amount  expended  to  June  30, 1887 21,116.55 

Motley  statement 

July  1,  1886,  amount  available $21.18 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000. 00 

5,021.18 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1886 3,137.73 

July  1,  1887,amount  available 1,883.45 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1889      6, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


U  g. 

IMPROVEBiENT  OF  BAYOU  BCEUF,  LOUISIANA. 

Bajoa  BcBuf  rises  in  southeastern  Arkansas,  flows  in  a  southerly  di* 
rection,  and  enters  the  Ouachita  Biver  at  Stafford's  Point,  about  10 
miles  above  Hansonburgh,  La. 

The  plan  of  improvement  is  based  upon  an  examination  made  by  the 
United  States  in  1880.  The  project  contemplated  the  removal  of  snags, 
logs,  and  leaning  timber  obstructing  navigation  between  Walla<^s 
Landing  and  the  mouth  of  the  bayou,  a  distance  of  280  miles,  at  an  es- 
timated cost  of  $20,000.  This  estimate,  however,  was  for  a  project  of 
ten  months'  (two  consecutive  seasons)  work.  Owing  to  small  appropria- 
tions, the  work  has  already  extended  over  a  period  of  six  years,  and 
the  cost  increased  accordingly.  New  obstructions  are  continually  form- 
ing, and  even  after  the  work  is  once  thoroughly  completed  these  will 
require  removal  from  time  to  time ;  hence,  no  estimate  for  perman<^ivt 
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improvemeDt  is  given.  An  examination  of  the  three  outlets  of  Bayou 
Bcbuf  near  Point  Jefferson,  La.,  was  made  in  1884,  and  their  closure  rec- 
ommended at  an  estimated  cost  of  t8,500. 

The  work  heretofore  done  was  carried  on  during  1881, 1882,  and  1881 
The  removal  of  obstructions  greatly  benehted  and  lessened  the  dangers 
of  navigation,  and  boats  were  enabled  to  run  to  Point  Jefferson  daring 
hip:h  water. 

The  act  of  August  5,  1886,  appropriated  $5,000  for  continuing  im- 
provement and  closing  Outlet  No.  1,  near  Point  Jefler^oD.  On  acooant 
of  the  lateness  of  the  season  when  the  funds  became  available,  and  the 
small  amount  appropriated,  which  was  but  little  in  excess  of  the  esti- 
mate for  the  dam  closing  Outlet  No.  1,  it  was  not  deemed  advisable  to 
begin  work  during  the  fall  of  1886.  Even  had  the  dam  been  built  at 
once,  without  setback  by  bad  weather  or  high  water,  it  would  not 
have  consolidated  sufficiently  to  withstand  the  spring  doods,  as  it 
would  have  been  liable  to  attack  in  the  rear  as  well  as  in  front,  and 
have  been  almost  certain  to  yield  to  inequalities  of  pressure  in  \U 
spongy  state.  For  these  reasons  it  was  recommended  and  approvd 
that  the  funds  be  kept  entire  for  the  following  season's  operations. 

A  reexamination  of  the  three  outlets  near  Point  Jefferson  was  made 
by  Assistant  Engineer  Walter  S.  Davis  in  February,  and  a  personal 
examination  about  the  middle  of  June,  1887.  It  was  found  that  it 
would  be  a  waste  of  public  funds  to  apply  any  part  of  the  allotment  to 
the  removal  of  snags,  logs,  etc.,  before  Outlet  No.  1  was  closed  by  a 
high  dam,  and  if  not  closed  soon,  Bayou  Boeuf  would  ran  into  Lake 
La  Fourche  and  be  dissipated  in  the  swamps  beyond,  and  the  bar  at 
Point  Jefferson  probably  closed  across,  thus  shutting  out  all  wat« 
communication  above,  except  in  high  water,  and  cause  disastrous  over 
flows  of  the  country  towards  Oak  Ridge,  which  is  now  bein^  extensively 
cultivated.  The  closure  of  No.  1  alone  would  not  be  sufficient,  except. 
perhaps,  to  keep  the  bayou  within  the  old  line  for  a  time.  Kambersf 
and  3  should  also  be  closed  to  prevent  backwater  from  Bayou  Boeot 
and  water  from  Bonne  Idee  from  attacking  No.  1  in  the  rear,  and  also 
to  combine  in  directing  all  the  water  down  the  main  channel.  The  re- 
moval of  snags,  logs,  etc.,  would  do  no  good  at  present,  for  so  long  as 
the  bars  exist  there  can  be  no  navigation  in  low  water,  and  when  then 
is  sufficient  depth  on  the  bars  the  logs  are  in  deep  water. 

Finding  that  the  planters  in  that  vicinity  and  others  interested  pro- 
posed  to  restore  the  old  levee  by  subscription,  and  for  the  reasons  alK)re 
stated,  I  recommended  that  the  entire  amount  available  be  applied  to 
filling  the  outlets  in  their  order,  so  far  as  it  would  go,  by  entering  into 
agreement  with  the  planters  who  propose  to  restore  the  old  levee,  and  to 
whom  the  matter  of  protection  from  overflow  is  of  vital  importaDce 
It  would  have  been  useless  to  advertise,  if  desired  to  fill  all  the  outlets; 
the  amount  of  work  being  too  small  for  regular  levee  contractors  to 
touch,  except  at  high  prices,  and  they  will  soon  be  engaged  on  the  main 
levees  of  the  Mississippi;  and  also  too  small  for  a  small  subcontractor 
to  buy  the  tools,  etc.  This  project  was  approved  July  12,  1887,  and 
work  will  be  begun  as  soon  as  the  necessary  arrangements  can  be  made. 
It  is  believed  that  this  plan  will  accomplish  the  closing  of  all  three  out- 
lets this  season,  and  result  in  washing  the  bars  below  Point  Jefferson 
by  concentrating  all  the  flood  water  in  the  main  channel ;  and  the 
steamboat  men  navigating  the  stream  state  that  such  application  of  the 
funds  will  benefit  navigation  more  than  if  spent  in  any  other  way. 

Witli  the  a)[>\>TO\\T\^XAOW  ^v;^V^  io.^  W\^  ^'^Ra.V  ^^a.r  ending  June  3<1, 
889,  it  is  propoft^\  \a>  \i\x\Vi  \ix\3L^\i  ^\\i^A^wsi^  \ft  ^^sw^^x  ^^^\«fl»^<5nt 
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leaning  timber,  remove  shore-slides,  and  remove  logs  and  snags  ftom 
the  channel  by  use  of  explosives.  XJutil  a  suitable  boat  can  be  had  for 
general  use  on  the  tributaries  to  Ouachita  River,  it  will  be  necessary  to 
hire  a  small  steamer  or  a  flatboat  and  rig  light  shears  or  crane  for 
service  with  a  steam  capstan.  A  chopping  party  of  fifteen  to  twenty 
men  can  be  employed  to  advantage  for  at  least  six  months.  An  out- 
fit of  skiffs,  tents,  and  tools  will  be  required,  and  means  of  transporta- 
tion.   The  estimates  are : 

For  hire  of  boats v $1,800.00 

Wages,  sabsistenqe,  etc.,  six  months,  at  $1,500 9,000.00 

Office  and  admimstration 200.00 

Total 11,000.00 

The  former  appropriations  were : 

By  act  approved  March  3,  1881 $5,000.00 

By  act  passed  Angast  2,  1882 5,000.00 

By  act  approved  Jaly  5,  1884 5,000  00 

By  act  approved  Aagast  5, 1886 5,000.00 

Amoant  appropriated  to  Jane  30,  1887 20,000.00 

AmoQDt  expended  to  Jane  30,  1887 15,018.59 

Money  statement 

July  1,  1886,  amount  available $4.32 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000. 00 

5, 004. 32 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 22.91 

July  1,1887,  amount  available 4,981.41 


\ 


Amountthatcanbeprofitablyexpendedinfi8calyearendingJune30, 1889    11,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Durine  the  calendar  year  1886,  one  steam-boat  of  176  tons  burden,  drawing  2  feet 
tight  and  6^  feet  loaded,  made  ten  round  trips  in  the  bayou.  A  smaller  steamer  with 
barges,  and  two  tugs  with  barges,  made  occasional  trips.  The  river  was  navigable 
to  Point  Jefferson  for  six  monuis. 

The  following  down  freights  were  carried: 

Cotton bales..    6,100 

Cotton-seed tons..        700 

Staves number..  63,000 

Cattle head..  20 

Hogs do.-..  28 

Wood cords..        124 

Return  freights  of  general  merchandise  and  plantation  supplies. 


U  10. 

IMPROVEMENT  OF  TENSAS  RIVERS  AND  BAYOU  MACON,  LOUISIANA. 

Tensas  Biver  has  its  source  in  northeastern  Louisiana,  in  Lake  Prov- 
idence, flows  in  a  southerly  direction,  and  unites  with  Ouachita  and 
Little  Rivers,  at  Trinity,  La.,  in  forming  Black  River.  By  river  and  har- 
bor act  of  1884,  Bayou  Macon  was  united  under  the  same  head  of  ap- 
propriation with  Tensas  River.     This  bayou  rises  in  Desha  County, 
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aoatheastern  Arkansas,  flows  in  a  sontherly  direotioiiy  entering 
Biver  abont  40  miles  above  its  month. 

Examinations  of  these  streams  were  made  in  1880,  npoo  whieh  tke 
present  plan  of  improvement  is  based.  The  project  ooutemplalesrft- 
moving  snags,  logs,  and  leaning  timber  obstructing  navigation  in  tkt 
Tensas,  between  Dallas  and  its  month  (abont  ISO  miies),  at  an  estimated 
cost  of  $23,000,  and  the  removal  of  the  same  class  of  obstractioDS  ii 
Bayou  Macon,  from  Floyd,  the  present  head  of  navigation,  to  its  mostk 
(abont  130  miles),  at  an  estimated  cost  of  $17,000. 

The  work  heretofore  done  has  been  confined  to  Tensas  River,  as  tk 
funds  appropriated  in  1884  were  not  sufficient  to  extend  operations  ioto 
Bayou  Macon,  and  has  benefited  navigation  by  the  removal  of  obst^l^ 
tions  from  that  portion  of  the  stream  in  which  it  was  carried  on.  TUi 
work,  however,  is  not  permanent,  as  new  obstructions  are  added  finw 
time  to  time,  which  will  require  removal  in  the  interest  of  safe  naviga- 
tion. 

As  no  work  had  been  done  in  Bayou  Macon,  and  as  it  was  of  greater 
commercialimportaiice  and  more  dangerously  obstructed  than  any  part<tf 
the  Tensas,  operations  during  the  past  year  were  confined  to  that  streaM. 
Two  chopping  parties  of  twelve  men  each,  with  outfits  of  skiffs,  tents, 
and  tools,  were  organized  November  14, 1886,  at  Delhi,  La.  The  wori 
was  carried  on  under  the  superintendence  of  Mr.  Walter  S.  Davis,  ooe 
party  working  upstream  and  the  other  towards  the  month.  Bytk 
end  of  December  the  upper  party  had  reached  Floyd,  the  present  heii 
of  navigation,  30  miles  above  Delhi,  and  turning  back  joined  the  other, 
about  40  miles  below  Delhi.  With  this  combined  force  work  wasooi- 
tinned  down  stream  to  the  month  of  the  bayou,  which  was  reached  aboti 
the  end  of  January,  when,  as  the  water  was  rising,  operations  were  soft- 
pended.  The  work  consisted  in  cutting  the  snags  to  low- water  sir* 
fiance,  sawing  all  logs  within  reach,  felling  and  cutting  up  the  overhang 
iug  trees,  and  girdling  such  as  would  impede  navigation  at  high  wsttr. 
The  following  is  a  summary  of  the  work  performed : 

Side  jams  removed namber . .       S 

Leaoing  trees  cat do....  5,7V 

Leaning  trees  topped do )Sr 

Leaning  trees  in ^l^ do S,97l 

Willows  and  undergrowth  cat  fh>in 
banks sqaare  yards..  5,Ct 

The  work  of  the  past  year  resulted  in  the  removal  of  the  prindpil 
obstructions  from  Bayou  Macon,  between  Floyd  and  the  month,  hot  ii 
consequence  of  sliding  and  caving  banks  it  is  not  permanent  and  shoald 
be  repeated  to  remove  jams  that  will  form  after  high  water  from  the 
large  namber  of  trees  cut.  Steamboat  men  navigating  the  bayou  bstc 
spoken  in  most  commendatory  terms  of  the  benefits  derived  fh>m  tke 
past  season's  operations. 

No  work  has  been  done  in  Tensas  Biver  since  1884.  The  lower  por- 
tion, for  about  80  miles  above  the  mouth,  is  in  good  navigable  oondi' 
tion  and  comparatively  free  of  obstructions.  Until  recently  the  Up- 
I>er  Tensas,  above  the  mouth  of  Macon,  has  been  of  little  or  no  oo«- 
mercial  importance,  and  large  plantations  along  both  sides  of  the  bayot 
have  lain  deserted  for  more  than  twenty  years.  These  plantations, 
though  highly  productive,  were  abandoned  on  account  of  snocessire 
overflows  ftx>m  the  Mitisissippi  River  when  the  levees  along  the  westeci 
bank  washed  away.  These  levees  have  been  repaired  within  the  past 
year,  and  many  of  the  deserted  plantations  have  been  reclaimed,  whiok 


Snags    cat  to  low- water  sorfiMse, 

number 2,385 

Stamps  palled namber..  H 

Shore  snags  cat do....      890 

Logs  removed  from  channel  do 4, 890 

Jams  removed do....        39 
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will  probably  give  to  that  portion  of  the  stream  an  amount  of  commerce 
rendering  it  worthy  of  im'provement. 

With  the  small  balance  available,  it  is  proposed  to  resume  the  oper- 
ations in  Bayou  Ma^on,  suspended  by  high  water  in  January,  in  con- 
nection with  the  work  on  Bayous  Bartholomew  and  D'Arbonne ;  the 
amount  being  too  small  to  organize  a  special  party  for  this  work. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1889,  it  is 
proposed  to  continue  the  work  of  cutting  leaning  timber  and  removing 
logs  and  snags,  and  to  build  brush  dams  where  required.  The  esti- 
mates are  as  follows : 

Hire  of  boat $1,800.00 

Six  moQtlis'  labor,  sabsistence,  etc.,  at  $1,500 9,000.00 

Office  contingenoies  and  administratioQ < 200.00 

Total 11,000.00 

Beliable  commercial  statistics  could  not  be  obtained,  for  the  same 
reason  given  in  the  report  on  Bayou  Bartholomew.  Bayou  Macon  and 
Lower  Tensas,  it  is  asserted,  ship  10,000  bales  of  cotton  during  the 
years  when  the  water  rises  ea.rlv  in  the  season,  with  return  shipments 
of  merchandise  approximating  $400,000  in  value. 

The  former  appropriations  were : 

By  act  approved  March  3,  1881 $3,000.00 

By  act  approved  July  5,  1884 4,000.00 

By  act  approved  Aaguat5,  1886 4,000.00 

Amount  appropriated  to  Jane  30, 1887 11,000.00 

Amoant  expended  to  Jane  30,  1887 10,599.61 


Money  statement. 

Amount  appropriated  by  act  approved  Angast  5,  1886 $4, 000. 00 

July  1, 1887,  amount  expended  daring  fiscal  year,  exolosive  of  liabilities 
outstanding  July  1,  1886 3,599.61 

July  1, 1887,  amoant  available 400.39 


'  Amoont  (estimated)  reqaired  for  completion  of  existing  project $29, 000. 00 

Amouutthat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889  11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,     harbor  acts  of  1866  and  1867. 


U  II. 
XMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

This  stream  rises  in  Webster  and  Choctaw  counties,  Mississippi,  flows 
in  a  general  southwesterly  direction,  and  enters  the  Mississippi  Biver 
at  Grand  Golf,  Mississippi,  having  a  length  estimated  to  be  about  400 
miles. 

The  bridge  of  the  Louisville,  New  Orleans  and  Texas  Railroad,  about 
15  miles  a^ve  the  mouth,  and  that  of  the  Yicksburgh  and  Meridian 
Bailroad,  about  90  miles  above  the  mouth,  neither  having  draws,  form 
obstructions  to  free  and  Si»fe  navigation  at  all  stages  of  water.  Two 
highway  bridges  without  draws,  25  and  78  miles  above  the  mouth,  re- 
spectively, also  form  barriers  to  navigation.    The  river  above  the  first 
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railroad  bridge  at  present  is  navigated  only  by  flatbcM^  carrying 
staves,  etc. 

Old  settlers  assert  that  previoas  to  the  bailding  of  the  railroads  Urge 
qnantities  of  cotton  and  prodnce  were  shipped  annually  down  the  river 
in  flat  and  keel  boats,  and  it  is  probable  that  if  the  bridge  obstmctioos 
were  remedied,  and  the  bank  and  channel  obstrnctions  removed,  at 
least  a  portion  of  the  commerce  of  the  conutry  bordering  the  river  would 
find  a  way  to  market  by  this  roate  to  the  Mississippi  River.  Owing  to 
comparatively  short  distances  between  points  on  Lower  Big  Black  and 
the  railroads  which  border  and  cross  it,  as  well  as  its  proximity  to 
Tazoo  River  at.  Satartia,  it  is  impossible  to  form  any  estimate  of  the 
benefits  to  be  derived  from  the  thorough  improvement  of  the  river  be- 
tween Cox's  Ferry  and  its  mouth. 

An  examination  of  the  stream  was  made  by  the  United  States  in 
1881,  and  the  project  for  its  improvement  contemplated  the  removal  of 
snags,  logs,  overhanging  timber,  and  several  wrecks  obstracting  navi- 
gation from  the  mouth  to  Cox's  Ferry,  130  miles  above,  at  an  estimated 
cost  of  $32,000. 

The  only  work  that  has  been  done  towards  the  improvement  of  this 
river  was  performed  in  1884-'85,  when  a  chopping  party  began  open- 
tions  at  the  month  and  coutinne<l  up-stream  about  75  miles.  This  work 
resulted  in  the  removal  of  the  principal  obstructions  and  increased  the 
facilities  for  navigating  that  portion  of  the  river  in  which  it  was  done. 

No  work  was  done  daring  the  fiscal  year.  The  appropriation  in  river 
and  harbor  act  of  August  5, 1886,  contained  the  following  proviso :  >'o 
part  of  this  appropriation  ^'  shall  be  used  until  the  State  of  Missi^i- 
sippi  shall  have  first  caused  the  bridges  over  said  stream  south  of 
the  Yicksbnrgh  and  Meridian  Railroad  to  be  so  constructed  as  not  to  ob- 
struct the  navigation  of  said  stream."  The  legislature  of  Mississippi 
had  adjourned  before  the  passage  of  this  act,  and  as  it  meets  biennially 
the  next  session  does  not  assemble  until  January,  1888.  No  further 
work  is  therefore  contemplated  until  the  State  has  taken  the  necessary 
legislative  action,  and  no  additional  funds  are  asked  for  the  improT^ 
ment  of  this  river. 

The  commerce  is  practically  the  same  as  reported  in  1886.  About 
the  same  quantity  of  staves  was  brought  out  of  the  river,  and  this  oob- 
prises  the  principal  traffic  at  present. 

The  former  appropriations  were: 

By  act  approved  July  5,  1884 ^W* 

By  act  approved  Aagust  5, 1886 S,(X* 

Amoant  appropriated  to  June  30,  1887 10.  (W> 

Amoant  expended  to  Jane  30, 1887 i,a» 

Money  statement. 

July  1,  1886,  amoant  available $^.38 

Amoant  appropriated  by  act  approved  Aagast  5, 1886 5,uO0.c^ 

July  1,  1887,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outotanding  July  1,1886 ^8,^ 

Jnly  1,  1887,  amoant  available • S,00(lM 


1 


Amouut  (estimated)  required  for  completion  of  existing  project 8S,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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U  12. 
IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  Biver  is  formed  by  the  junction  of  Yallabnsha  and  Talla- 
hatchee  rivers  in  Le  Flore  Goanty,  Mississippi;  it  is  about  264  miles  in 
length,  flows  in  a  general  southwesterly  direction,  through  one  of  the 
richest  sections  of  country  in  the  South,  and  enters  the  Mississippi 
River  1>  miles  above  Vicksburg. 

An  examination  of  the  wrecks  of  gunboats,  steamers,  and  other  ob- 
structions placed  in  the  river  during  the  war,  was  made  by  the  United 
States  in  1873,  and  a  similar  examination,  which  included  the  natural 
obstructions  to  navigation,  was  made  in  1874.  The  project  contem- 
plates the  removal  of  wrecks,  logs,  snags,  overhanging  timber,  etc.^ 
obstructing  navigation  throughout  the  entire  length  of  the  river.  The 
work,  however,  can  not  be  permanent,  as  new  obstructions,  caused  by 
floods,  caving  banks,  etc.,  are  brought  into  the  river  each  year^  and  re- 
quire removal  to  render  navigation  safe;  consequently  no  detailed  esti- 
mates have  been  submitted. 

The  wrecks  of  eleven  steamers  sunk  during  the  war  were  removed 
by  contract  during  1873-'74.  In  1876  and  1877  the  United  States  snag- 
boat  0.  O.  Wagner  was  employed  in  removing  wrecks  and  other  ob- 
structions. The  snag-boat  John  B.  Meigs  was  completed  in  October, 
1879,  and  the  principal  work  since  has  been  carri^  on  with  that  boat. 
The  results  of  the  work  done  are  marked ;  the  large  number  of  wrecks 
and  many  natural  obstructions,  which  limited  the  navigable  season, 
have  been  removed,  and  the  river  is  navigable  throughout  the  entire 
year. 

After  passage  of  the  act  of  August  5,  1886,  an  examination  of  the 
snag-boat  Meigs  was  made  and  it  was  thought  safe  to  put  her  into 
commission  without  repairing  the  iron  hull  and  deck.  It  was  there- 
fore recommended  that  the  boat  be  fitted  out  at  once  for  service  in 
Yazoo  Biver,  making  only  such  repairs  as  were  immediately  necessary, 
and  postponing  the  extensive  repairs  cout/cmplated  till  the  close  of  the 
season.  This  plan  having  been  approved,  the  repairs -were  begun  Sep- 
tember 6.  The  wooden  decks  were  renewed  over  the  guards  and 
calked  throughout;  the  smoke  stacks  renewed  and  put  up,  new  breech- 
ing fitted,  and  stumps  repaired ;  the  capstan  machinery  overhauled  and 
renewed,  new  escape  pipes  fitted,  and  a  general  overhauling  of  steam 
fittings,  boilers,  engines,  and  wheel.  These  repairs  were  completed 
and  the  Meigs,  in  charge  of  P.  B.  Starr,  master,  lell  Vicksburg  for 
Yazoo  Biver  October  21,  to  begin  snagging  operations  up-stream. 
This  boat  has  been  employed  in  Yazoo  Biver  during  the  fiscal  year  as 
follows :  From  October  21  to  November  30,  December  27  to  January 
15,  May  6  to  10,  and  June  11  to  30. 

During  the  intervening  times  she  has  been  employed  in  Tallahatcbee 
and  Yallabnsha  rivers,  and  Tchula  Lake,  Mississippi,  tributaries  of  the 
Yazoo,  and  in  Bed  Biver,  Louisiana,  having  been  almost  constantly  at 
work  since  October  21, 1886. 

The  following  i^  a  summary  of  the  work  performed  in  Yazoo  Biver: 

Snags  palled namber..      880 

Stamps  palled do 85 

Shore  snags  cat do 460 

Leaning  trees  cat do 9,063 

Leaning  trees  girdled do 61 

Brash  cat sqnare  yards..      '3G0 

Tree  slides  removed namber..         % 

Steamers  assisted  over  bars,  where  obstrncting  navigation do 'V 

Steamboat  boilers  removed  from  channel do...*  ''^ 
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One  sanken  flatboat  and  part  of  wreck  of  steamer  Mary  E,  Keene  were 
removed  from  channel  at  French's  Bend. 

Nearly  all  the  snags  and  stamps  were  taken  directly  from  the  chin- 
nely  and  all  the  leaning  trees  and  shore  snags  were  in  or  obstructiDg  the 
channel.  This  work  extended  over  the  entire  river,  and  resulted  in 
putting  it  in  fair  navigable  condition,  except  in  the  84  miles  nbore 
Yazoo  City  to  Wasp  Lake,  and  below  Yazoo  City  at  Short  and  CNeiPs 
creeks,  where  considerable  work  is  yet  required. 

The  river  men  seem  to  be  mnch  pleased,  both  as  to  quantity  and 
quality  of  work  performed.    As  stated  above,  the  work  is  not  iiemu^ 

nent 

After  every  rise  and  fall  new  snags  appear,  and  where  the  bauks  are 
heavily  timbered  trees  slide  into  the  river  singly  and  by  dozens,  aD<L 
having  so  much  sediment  sticking  to  their  roots,  form  dangerous  snags 
difficult  to  remove. 

During  the  last  fifty  years  fifby-four  steamboats  have  been  lost  and 
destroyed  in  this  river,  about  twenty  of  which  were  wrecked  during  the 
war.  One  above  mouth  of  Big  Sinflower  and  one  at  French's  Beodaiv 
reported  as  badly  in  the  way,  £*nd  four  others  as  more  or  less  in  \ht 
chan  nel.  If  appropriations  were  made  so  as  to  allow  about  four  monthr' 
work  each  year,  this  river  could  be  kept  in  good  navigable  conditioB. 

During  the  month  of  July  the  Meigs  will  continue  snagging  open- 
tions  between  Yazoo  City  and  Wasp  Lake,  and  below  Yazoo  Citj  it 
Short  and  O^Neil's  creeks. 

At  the  close  of  the  month  operations  will  have  to  be  suspended,  ai 
the  available  balance  will  probably  be  required  for  the  proi>er  care  aid 
preservation  of  the  boat  until  additional  funds  are  appropriated.  TV 
temporary  repairs  of  the  iron  snagboat  Meigs  in  September  and  Octo- 
ber, 1836,  enabled  her  to  do  a  good  season's  work  without  disaster,  bit 
it  is  not  considered  safe  to  use  her  another  year  without  a  compM 
overhauling.  Ihere  are  now  seventeen  holes  and  cracks  iu  the  bottci 
and  sides,  mostly  forward  of  the  midship  section,  some  of  them  as  mach 
as  6  feet  long.  The  boat  is  kept  afloat  partly  by  water-tight  oo» 
partments,  but  chiefly  by  the  method  of  battens,  which  are  long  3  ioek 
planks,  cushioned  with  old  blankets  or  mattress-filling,  and  heldii 
place  by  wedged  stanchions. 

While  this  method  is  a  necessity,  it  is  very  destructive  to  the  boit 
in  shoal  water,  as  in  hauling  over  the  bars  the  weight  of  the  boatii 
made  to  bear  upon  the  stanchions,  and  so  punch  up  the  decks.  A 
special  item  of  appropriation  should  be  made  for  this  work;  bat  if  Aii 
can  not  be  done,  the  cost  will  have  to  be  proportioned  among  the  sevenl 
streams  in  which  she  is  to  work.  I  have  made  careful  estimates  ftr 
each  kind  of  work  required — docking  and  cost  of  delivering  and  letan* 
ing  the  boat  The  Meigs  was  built  by  the  Western  Iron  Boat  BniMisf 
Company,  and  plans  and  templets  are  all  preserved  at  Garondelet 
The  only  docks  within  reasonable  distance  on  which  the  boat  can  be 
hauled  out  convenient  to  iron-workers  are  at  South  Saint  Louis 

E8TIMATB. 

Towing  orninnlng  to  Caroodelet |fi5* 

Docking  and  demurrage 131 

Stripping  old  bottom,  Btraighteniuj^  floors,  patting  on  new  8t«el  bottom,  -f^ 

inch,  doable  riveted,  and  painted  inside  andoot S,O0i 

Same  for  sides  and  bow  between  bilge  and  deck-strake 4S0 

Renewing  iron  deck  beams  and  stanchions,  and  hotting  beam 351 

New  wood-work,  deck^  roofing,  kevels,  oleata,  guards, etc...... .  ..••• ^ 
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Eepairing  engines,  wheel,  heater,  pamps,  hoisting  gear,  capstans,  shears,  heel 

posts,  etc $450 

New  canvas  deck  cover,  roofing,  etc 250 

Painting  hnll,  upper  works,  deck,  roof,  glazing,  etc 500 

Towing  or  returning  boat  to  Vicksbnrg 450 

Total 10.000 

The  cost  of  steel  bottom  might  be  reduced  by  $600  if  single  riveting 
be  adopted,  but  the  boat  will  be  much  stronger  if  double  riveted. 

This  is  quite  essential,  as  it  is  a  common  event  to  work  the  boat  over 
bars  with  a  depth  considerably  less  than  her  draught. 

A  small  steam-boat,  with  crane  and  steam  capstans,  is  very  much 
needed  for  the  upper  part  of  Yazoo  and  for  the  smaller  streams  in  the 
portion  of  the  district  east  of  the  Mississippi. 

Such  a  boat,  if  built  of  steel,  will  last  for  many  years  with  but  little 
expense,  except  for  tools  and  outfit.  The  cost  of  such  a  boat  fully 
equipped  will  be  $15,000,  and  $5,000  will  be  sufficient  for  expenses  for 
the  first  season's  work,  as  it  will  take  about  six  months  to  complete  and 
fit  her  for  work.  A  crane-boat  with  steam-boiler  and  capstans,  and 
quarters  for  a  working  party  of  a  dozen  or  fifteen  men,  is  also  required 
for  general  use  on  the  bayous  and  smaller  streams. 

At  present  it  is  necessary  to  charter,  and  it  is  very  difficult  to  hire  or 
even  to  find  suitable  boats. 

The  cost  of  such  a  crane-boat,  which  can  be  bnilt  and  equipped  in  less  than 

three  mouths,  is  estimated  at $4,600 

Eight  months  of  crew,  subsistence,  etc.,  at  $1,200 9,600 

Tools  and  maintenance  of  plant,  fuel,  etc 600 

Care  when  laid  up 200 

Total 15,000 

The  bar  at  the  mouth  is  becoming  a  serious  obstruction  to  the  free 
navigation  of  Yazoo  River  in  low  water.  Boats  that  could  go  without 
hinderance  to  Sharkeys,  on  Tallahatchee  River  (375  miles  from  Yicks- 
burg),  in  low  water  are  prevented  from  entering  or  leaving  at  such  times 
without  lightening. 

Temporary  relief  can  be  given  by  brush  wing-dams,  and  no  doubt  the 
bar  could  be  washed  away  by  the  construction  of  jetties.  I  recommend, 
however,  the  construction  of  a  pumpingdredge,  to  be  used  on  this  and 
other  bars  in  the  district  where  needed. 

The  cost  would  be  small,  as  will  be  seen  from  the  following  estimate 

Hull  and  deck-honse,  and  quarters $2,000 

Boiler,  furnace,  and  feed-pump 750 

Steam  capstan 450 

Deck-pump 50 

Pressure-pump 450 

Centrifugal  dredge-pump,  pipes,  elbows,  discharge,  and  fitting  driving-engine, 

and  crane  or  shears 2,500 

Piping,  fitting,  jacketing,  tools,  outfit,  cables,  etc 600 

Cost  of  dredge 7,0P0 

Monthly  expenses: 

Overseer,  ensine-driver,  crew,  and  snbsistenoe $540 

Fuel,  oil,  and  waste 125 

Petty  repairs 75 

740 

Total  season,  say  five  months  in  the  year,  in  the  district 3,700 

Care  for  seven  months,  at  $75 525 

Total W,^«fo 


1470     REPORT  OF  THE   CHIEF   OF  ENOINEERSy  U.  8.  AJUfT. 

The  Meigs  is  the  largest  boat  in  the  district,  and  is  the  one  employed 
on  the  heaviest  work,  which  the  other  boato  can  not  handle.  She  is 
therefore  sent  to  Red  and  Onachita  rivers,  as  well  as  to  Yazoo  audits 
larger  tributaries.  A  greater  allowance  must  be  made  for  her  stfriceii 
not  only  because  she  carries  a  much  larger  crew  than  any  of  theothcn^ 
but  the  wear  and  tear  of  hoisting  machinery  is  much  greater. 

During  active  service  the  monthly  expenses  are  as  follows : 

Pay-roU |1,9I 

Sab6i8tenoe 3M 

Fuel,  oil,  and  waste 2« 

Repair  of  tackle,  chains,  etc 251 


1( 


If  laid  up  alone  at  Yicksburg  the  cost  is  $250  a  month,  and  if 
the  fleet  about  $  lOO. 

As  it  will  take  about  two  months  to  complete  the  repairs  now  abso- 
lutely necessary,  including  the  time  for  delivery  and  return,  sera 
months'  service  is  probably  all  that  can  be  expected  in  Yasoo  River. 

The  estimates  for  the  Meigs  are  therefore  as  follows : 

Special  repaiiB |10,il 

Seven  months' service,  at  1^600 lg,»» 

Three  months'  in  ordinary^  at  $250 19 

Extraordinary  repairs,  maintenance  of  tools  and  outfit,  etc ...••••••     3.M 

Total  estimate  for  Meig9 SL,0 

For  steam-tender  and  services SO,il 

For  crane-boat  and  services .... .... I5,il 

For  centrifugal  pnmp-dredn^  and  services Il^ff 

For  office  and  administration l^tf 

Total $s^m 

This  amount  can  be  profitably  ezx)ended  in  one  season. 

There  are  two  bridges  across  Tazoo  River,  one  near  Vicksbnrg  wd 
the  other  just  above  Tazoo  City.  The  latter,  a  county  bridge,  is  a  lety 
dangerous  structure,  situated  Just  above  a  sharp  bend. 

The  bridge  should  be  rebuilt  so  as  to  give  clear  openings  of  at  M 
125  feet. 

The  Georgia  Pacific  Railroad  Company  was  anthorijced  by  act  ap- 
proved March  3,  1887,  to  build  a  bridge  near  Fort  Lorin^,  aboot  8  miki 
below  Greenwood.  It  is  understood  that  plans  will  be  sabmitted  at  m 
early  day. 

The  former  appropriations  were: 

By  act  approved  March  3, 1873,  applied  to  the  removal  of  eleven  wrecks 

sunk  during  the  late  war $40,(XMLtt 

By  act  approved  Mar.    3,1875 li,(XMLtt 

By  act  approved  Aug.  14,  1876 lS,iXK)i<* 

By.act  approved  June  18,  1878 SS,001M 

By  act  approved  Mar.    3,  1879 15,000.1' 

By  act  approved  June  14,  1880 l^OOdlt 

By  act  approved  Mar.    3, 18"<1 6,(NW.^ 

By  act    passed    Aug.    2,1882 StOOlt* 

By  act  approved  July    5,  1884 10,0001^ 

By  act  approved  Aug.    5,  1886 15,0001^ 

Amount  appropriated  to  June  30,  1887 158,000.41 

Amount  expended  to  June  30,  1687 , 154,039lS 
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Money  statement 

Jaly  1,1886,  amoant  available $1.47 

Amoant  appropriated  by  act- approved  AagOBt  5,  1886 15,000.00 

15, 001. 47 
Jaly  1,  1887,  amount  expended  daring  fiscal  year,  exclasive  of  liabilities 

outstanding  July  1,  1886 11,041.02 

July  1,  1887,  amount  available 3,960.45 


i 


Amoant  that  can  be  profitably  expended  in  fiscal  vear  end!  ne  June  30, 1889    80, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


During  the  calendar  year  1886  about  a  dozen  steam-boats  navigated  the  river,  with 
tonnaffe  of  from  30  to  ^  tons  each,  and  drawing  from  12  to  30  inches  light  and  3  to 
5  feet  loaded.  The  river  was  uaviffable  the  entire  year,  and  the  estimated  value  of 
the  commerce  was  ffiven  at  $2,645,000. 

The  following  freights  were  carried : 

Cotton bales..    40,000 

Cottonseed tons..      5,000 

Staves number..  100,000 

Return  freights  of  general  merchandise  and  plantation  supplies,  estimated  values, 
$1^,000. 

From  September  1  to  December  31  embraced  part  of  what  is  known  as  a  ''  short 
crop  year,'^  estimated  short  from  30  per  cent,  to  45  per  cent.,  according  to  locality. 
A  portion  of  the  freights  which  formerly  went  by  river  is  now  moved  by  the  Illinois 
Central  Railroad. 

In  addition  to  the  above,  the  commerce  of  Big  Sunflower  and  Tallahatchee  riven 
i^nd  other  tributaries  passes  up  and  down  this  stream. 


Ux3. 
IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

Where  the  Yazoo  Biver  reaches  the  head  of  Honey  Island,  aboat  220 
miles  above  its  month,  it  divides  into  two  branches,  the  westerly  one 
retaining  the  name  of  the  river,  while  the  easterly  and  narrower  branch 
is  called  Tchnla  Lake  or  Biver.  The  distance  from  the  head  to  the  foot 
of  the  island,  where  the  two  branches  again  nnite,  is  about  67  miles. 

Very  productive  plantations  join  one  another  along  the  banks  of  the 
lake,  and  the  amount  of  cotton  raised  annually  is  estimated  to  be  about 
20,000  bales,  which  was  formerly  brought  to  market  via  Tazoo  Biver 
and  Tchula  Lake,  or  hauled  in  wagons  long  distances  to  the  southern 
division  of  the  Illinois  Central  Bailroad.  This  road  has  now  constructed 
a  line  from  Yazoo  City  to  the  mouth  of  Yallabusha  Biver,  which  touches 
Tchula  Lake  at  several  points,  and  has  a  tap  line  from  Tchula  City  to 
the  main  line  at  Durant,  Miss. 

This  road  will  no  doubt  transport  most  of  the  cotton  which  has  to  be 
marketed  before  navigation  opens  in  the  lake. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  proj- 
ect based  thereon  contemplated  the  removal  of  snags,  logs,  overhang- 
ing trees,  etc.,  obstructing  navigation,  to  enable  light-draught  boats  to 
enter  the  lake  earlier  in  the  season. 
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The  estimated  cost  of  this  improvement  was  $10,000,  bat  this  estimitied 
was  made  with  the  idea  of  i>erforming  the  work  daring  one  low-water 

season. 

Nearly  the  entire  estimate  has  been  appropriated,  bat  it  has  oome  it 
snch  irregular  periods,  extending  over  six  years,  that  the  work  his 
never  been  completed  as  projected,  and  even  if  once  thoroughly  eon- 
plet^d  it  will  have  to  be  gone  over  from  time  to  time  to  remove  addi- 
tional obstructions  which  are  continually  forming. 

Work  was  begun  in  1881  and  continued  in  1882  and  1884.  Naviga- 
tion was  cousiderably  improved  by  the  removal  of  overhanging  tlmto, 
snags,  etc,  and  boats  enabled  to  enter  the  lake  earlier  and  ran  moA 
later  in  the  season. 

The  United  States  snagboat  Meigs^  P.  B.  Starr  master,  performed  % 
week's  work,  from  December  19  to  25, 1886,  in  the  lake,  when  hi^ 
water  necessitated  her  withdrawal. 

This  work  was  resumed  by  the  boat  April  11,  and  continaed  dorisg 
the  month. 

Operations  consisted  chiefly  in  cutting  brush  and  overhanging  trees» 
and  resulted  in  giving  a  good  navigable  channel,  at  least  90  feet  ii 
width,  for  a  distance  of  44  miles,  leaving  about  23  miles  to  be  worked 
over.    The  following  is  a  summary  of  the  work  performed : 

Snags  palled number..  9 

Stamps  polled do !4 

Shore  snags  cat do 9 

Leaning  trees  cat do 4,9? 

Leaning  trees  girdled do....  Sit 

Brash  cat sqoare  yards..  3$ 

Wrecks  remoyed namber..  1 

Should  the  stage  of  water  be  favorable  while  the  snag-boat  Jtffiff » 
in  that  vicinity,  the  small  balance  available  can  be  expended  to  adras- 
tage. 

The  lake  is  not  so  crooked  as  the  river-side  of  Honey  Island,  bat  b 
very  narrow  in  places,  and  covered  with  a  heavy  growth  of  timber  ui 
brush  to  the  water's  edge. 

There  are  three  large  sand-bars  in  the  lake ;  one  at  the  head,  and  tk 
others  20  and  50  miles  below,  respectively.  The  bar  at  the  head  » 
gradually  enlarging  from  deposits,  and  each  year  the  water  in  the  I*- 
zoo  will  have  to  be  a  little  higher  before  boats  can  enter  at  that  eai 
Were  these  bars  removed,  and  the  timber  and  brush  thoroughly  cleaocd 
from  the  banks,  it  is  probable  that  the  channel  would  scour  oat  aad 
give  a  greater  depth  of  water ;  but  in  view  of  the  cost  of  this  work  wti 
the  decreased  commerce  of  the  stream  on  account  of  railroad  fiMalities* 
it  is  doubtful  tf  such  expenditure  would  be  justified. 

The  snagboat  Meigs  is  too  expensive  and  her  services  are  too  neeei- 
sary  for  Yazoo  Bi  ver  proper,  and  Tallahatchee  River,  to  permit  her  bdBf 
used  in  Tchula  Lake,  except  for  a  short  time  and  in  an  emergeni^.  I 
recommend,  therefore,  the  use  of  a  flatboat  and  a  large  chopping  paitr 
to  cut  brush  and  leaning  trees  so  as  to  widen  the  high-water  chaoneL 
Logs  and  stumps  can  be  removed  by  use  of  high  explosives.  The  wm 
of  $6,000  can  be  spent  to  good  advantage  in  that  way.  Brush  damstf 
the  upper  end  and  at  the  bars  below  can  be  built  at  small  expense  wiU 
material  cut  in  clearing  the  banks,  and  a  considerable  inciease  of  depc^ 
obtained  by  their  aid. 

The  former  appropriations 


By  act  approved  March  3, 1881 —.^m^,.—    |3LOeOiM 

By  act  passed  Aogost  2, 1882 .1^.      8,506lM 
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By  act  approved  July  5,  1884 $1,500.00 

Byaotapproyed  AngastS,  1886 2,000.00 

Amount  appropriated  to  Jane  30,  1887 9,000.00 

Amonnt  expended  to  June  30, 1887 8,480.83 

Money  aUUemmU. 

Jnlyl,  1886,  amonnt ayailable $163.24 

Amonnt  appropriated  by  act  approved  Angnst  5, 1886 2,000.00 

2, 153. 24 
July  1,  1887,  amonnt  expended  during  fiscal  year,  exdnsiye  of  liabilities 
ontsUnding  July  1, 1886 1.634.06 

Jnly  1,  1887,  amonnt  available 519. 18 

i  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889      6, 000. 00 
<  Sabmitted  in  compliance  vnth  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

OOMMBRCIAL  STATISTICS. 

Dnrinff  Uie  calendar  year  1886,  fonr  steam-boats,  drawing  20  inches  li^ht  and  about  5 
feet  loa&d,  with  tonnage  of  from  100  to  216  tons  each,  navigated  this  stream  from 
January  1  to  July  1,  making  86  round  trips,  and  carrying  the  following  freights : 

Cotton bales..  6,000 

Cotton  seed tons..  2,500 

Return  freights  of  general  merchandise  and  plantation  supplies,  estimated  value, 
$150,000. 


U  14. 

DfPROVEMENT  OF  TALLABUSBA  RIVER,  MISSISSIPPI. 

The  Yallabasha  is  a  small  stream  aboat  90  miles  long.  It  has  its 
source  in  Galhouu  GouDty,  Mississippi,  flows  through  Grenada  and  Le 
Flore  counties,  and  unites  with  Tallahatchee  River,  about  3  miles  above 
Greenwood,  in  forming  the  Yazoo  Biver. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  plan 
of  improvement  based  thereon  contemplated  the  removal  of  snags, 
sunken  logs,  leaning  timber,  etc.,  obstructing  navigation  from  Oren£^a 
to  the  mouth,  about  63  miles. 

The  original  estimate  was  $7,000,  but  it  was  found  that  additional 
funds  would  be  required  from  time  to  time  for  removal  of  new  obstruc- 
tions caused  by  caving  banks,  etc. 

An  examination  of  the  river  above  Grenada  was  made  in  1882,  but  it 
was  found  to  be  narrow,  shallow,  and  much  obstructed,  and  not  con- 
sidered worthy  of  improvement.  The  Illinois  Central  Railroad  bridge 
and  a  highway  bridge  crossing  the  river  at  Grenada  are  barriers  to 
navigation  above  that  point. 

The  improvement  was  begun  in  1881  and  continued  during  1882, 1883, 
and  1884 ;  resulting  in  making  the  stream  navigable  for  five  or  six 
months  of  the  year,  or  at  high  stages  of  water. 

The  snagboat  Meigs,  P.  R.  Starr  master,  commenced  work  March 
17. 1887,  and  continued  until  April  10,  whcH  it  was  suspended  by  ex- 
haustion of  funds. 

8876  BWO  87 ^93 
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OperatioDS  extended  from  the  month  op-stream  aboat  half  way  to 
Grenada.    The  following  obetrnctiona  were  removed : 

SiiAgB  polled - number..  A 

Stampii  polled do —  117 

Shore  snags  cot --.do %fM 

Leftoing  trees  cot do tat,  IS 

No  Steamboats  ply  in  this  stream  at  present,  and  the  eommem 
amounts  to  little  or  nothing,  bat  steamboat  men  say  that  the  trade  vill 
begin  if  the  river  be  clear^  to  Grenada.  The  work  is  of  a  kind  bcit 
done  by  chopping  parties.  Them  is  depth  enough  for  large  boats  ii 
high  water,  but  leaning  limber  prevents  passage  at  such  times. 

I  recommend  that  $6,000  be  expended  in  one  season,  starting  with  % 
party  of  fifteen  or  twenty  men  at  low  water,  from  Grenada,  and  remoT- 
ing  everythiDg  on  the  way  down  stream.  All  heavy  timber  should  be 
cut  up  and  removed  from  the  banks,  to  prevent  formation  of  snaga 

No  steamboats  navigated  the  stream,  and  no  reliable  Btatisties  could 
be  obtained. 

The  former  appropriations 


By  act  approved  liATOh  3, 1881 |S,9I 

By  act  passed  Aoffost  2^  1882 a»Sa 

By  act  approved  Joly  o,  1884 S^NI 

By  act  approved  Aogost  5, 1886 %Wt 

Amonnt  appropriated  to  Jone30,  1887 ll,NI 

Amooot  expended  to  Jane  20, 1887 lljci 

Money  Mtatement 

Amoont  appropriated  by  act  approved  Aogost  5,  1886 ||,Ci 

Joly  1, 1887,  amoont  expended  doring  fiscal  year,  exclosive  of  llmbilitiea 

ootstanding  Joly  1, 1886 %m 


\ 


Amoont  that  can  be  profitably  expended  i  n  fiscal  year  ending  Jane  3D,  1880  6, 91^ 

Sobmitted  in  compliance  with  reqoiremeots  of  sections  2  of  riTor  and 
harbor  acts  of  1»66  and  1867. 


U15. 
IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

The  headwaters  of  this  river  are  in  Tippah  and  Union  conn  ties,  in  tk 
northern  part  of  Mississippi.  It  flows  in  a  southwesterly  diiecdoi 
nntil  joined  by  Coldwater  Biver,  in  Quitman  Gonnty ;  theoee  in  > 
sontherly  direction,  and  unites  with  Yallabusha  Kiver  in  Le  Fkve 
Gonnty,  forming  Yazoo  Biver. 

An  examination  was  made  by  the  United  States  and  report  submitted 
in  January,  1879.  The  project  based  thereon  contemplated  the  re 
moval  of  soags,  sunken  logs,  and  overhanging  timber  obstructing  lov- 
water  navigation  below  the  mouth  of  Coldwater,  a  distance  of  1& 
miles,  and  also  the  removal  of  the  wreck  of  the  steamer  Star  of  tii 
Westy  lying  in  the  channel  8  miles  above  the  mouth.  The  estimated 
cost  of  such  improvement  was  $40,000.  An  additional  examimuioi 
was  made  in  1880  to  obtain  further  inforraatiou  in  regartl  to  tho  river. 

Work  was  begun  in  1879  and  continued  during  1880,  1881,  188i  and 
1884.  Parts  ot  the  appropriations  of  1880  and  liS8I  and  the  entire 
appropriation  of  1882  ($10,000  in  alH  were  expended  above  mouth  of 
Coldwater  to  Batesville,  as  required  by  the  appropriation  acts.    This 
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Jmds  removed namber..         1 

Side  Jams  removed do....  4 

LeaniDg  trees  cat do....  3,7*427 


portiou  of  the  river,  however,  was  not  incladed  in  the  original  estimate 
of  cost.  This  work  resulted  in  the  removal  of  a  largo  namber  of  ob- 
stractions,  and  greatly  increased  the  capacity  of  the  river  for  naviga- 
tion. Previous  to  improvement  the  river  was  navigable  from  the  mouth 
of  Cold  water  to  the  Yazoo  about  six  months  of  the  year.  Boats  from  the 
Yazoo  were  enabled  to  run  to  Sharkey's  Landing,  100  miles  above  the 
mouth,  the  entire  year,  but  nirely  went  above  that  point  at  any  stage, 
as  the  amount  of  commerce  was  not  sufficient  to  justify  the  expense  of 
a  longer  trip. 

The  snagboat  Meigs^  P.  R.  Starr  master,  began  operations  December 
1, 1886.  but  on  account  of  high  water  was  withdrawn  December  27. 
The  work  was  resumed  May  11  and  continued  till  June  10,  when  the 
boat  having  reached  the  mouth  of  the  river,  and  the  appropriation 
being  practically  exhausted,  she  returned  to  the  Yazoo  Biver,  after 
having  accomplished  the  following  work  between  Sharkey's  Landing 
and  the  mouth : 

Snags  palled namber..  767 

Stampspalled do....  143 

Sbore-snags  cat do....  191 

Logs  removed  firom  channel .  do ... .  6 

The  water-wheel  beam  of  the  sunken  steamer  Star  of  the  West  was 
also  pulled  out.  At  least  half  of  this  wreck  yet  remains  badly  in  the 
way,  and  can  only  be  removed  by  means  of  a  diver  and  explosives, 
with  which  the  snagboat  was  not  provided. 

The  river  is  now  in  better  condition  than  ever  before  known,  and  the 
river  men  are  well  pleased  with  the  work  accomplished.  Many  dan- 
gerous obstructions  yet  remain,  however,  the  removal  of  which  would 
greatly  benefit  navigation.  New  obstructions  are  also  continually  form- 
ing, and  no  i>ermauont  improvement  can  be  effected  on  this  account 

The  snagboat  Meigs  should  be  used  a  short  time  each  year  in  this 
river,  to  remove  the  heavy  snags,  but  the  work  of  improvement  should 
be  done  mainly  by  shore  parties.  The  river  was  navigable  to  Sharkey's 
Lauding  the  entire  year.     Theestimatesforthe  year  1889  are  as  follows 

Meigs,  li  months,  at  12,200 , t:j.300 

Shore-party,  wages  and  snbsistenoe,  5  months,  at  $1,200 6, 000 

Explosives,  tackle,  etc 400 

Office  contingencies  and  administration 300 

10,000 


The  former  appropriations  were : 

By  act  approved  March  3,  1879 $6,000 

By  act  approved  Jane  14,  1880 9,000 

By  act  approved  March  3,  1881 3,000 

By  act  passed  Angast  2,  1882 3,000 

By  act  approved  July     5,  1884 3,000 

By  act  approved  Angast  5,  1886 3,500 

Amount  appropriated  to  Jane  30, 1887 27,500 

Amonnt  expended  to  Jane  30, 1887 27,385.26 

Above  mouth  of  Coldwater,  $10,000 ;  below  month  of  Cold  water,  $17,385.26. 

Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 $3, 500. 06 

July  1,  1887,  amount  expended  daring  fiscal  year,  exclusive  of  liabilitieB 

outetandiug  July  1,  1886 3,385,20 


July  1,  1887,  amount  available 


VAA^ 


0i 
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(Amount  (estimated)  reqaired  for  oompleUoa  of  existios  project |2i50Q.M 
Amount  thatcan  be  profiUbly  expended  in  fiscal  year  ending  JiuieaO,18e9    IQ,  Oin.M 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  riyer  and 
harbor  acts  of  ld66  and  1807. 

COMMERCIAL  8TATI8TIC8. 

During  the  calendar  year  1886  about  six  steamboats,  drawing  ftom  16  to  20  iacki 
li^ht  and  4  to  5  feet  loaded,  with  tonnage  of  from  50  to  250  tons  each,  plied  in  tki 
stream^  carrying  the  following  freights : 

Cotton • -—  ......bales..    10,001 

Cottonseed. ...tons..      S,000 

Staves number..    S5,000 

Return  freights  of  general  merohandise  and  plantation  supplies;  tttitlmatfrti  tiIm, 
1220,000. 


Ui6. 

IMPROVEMENT  OF  STEELE'S  BATOU,  MISSISSIPPL 

This  bayoa  has  its  soorce  in  Swan  Lake,  Washington  Goanty,  lOo- 
sissippi,  flows  iu  a  southerly  direction  parallel  to  the  Mississippi  Biver, 
and  enters  Tazoo  Biver  about  12  miles  above  its  iSonth,  and  genenllj 
^  is  not  navigable  except  when  the  Mississippi  is  high  enough  to  fill  tbe 

I  lower  portion  with  backwater. 

'  An  examination  was  made  by  the  United  States  in  1880,  bat  no  esti- 

mate of  cost  of  improvement  was  submitted  by  the  en^neer  officer  iB 
charge,  who  reported  the  stream  not  worthy  of  improvement,  and  tiie 
work  not  a  public  necessity.  His  assistant,  who  made  the  ezaminatioa, 
reported  the  probable  cost  at  $14,960. 

The  upper  part  of  the  bayou  and  the  borders  of  Lake  Washingtm 
and  Swan  Lake  fnrnish  the  products  shipped  through  it.  The  lower 
portion  is  subject  to  overflow  from  backwater,  and  not  mach  laodn 
the  vicinity  is  under  cultivation.  *  The  west  side  of  Lake  Washingtot 
is  not  far  from  the  Mississippi  Biver,  and  a  branch  of  the  Louisville, 
New  Orleans  and  Texas  Bailroad  extends  from  Greenville  soath  to  oeir 
the  Issaquena  County  line,  whence  it  will  probably  be  continned  to  tiie 
main  line  near  Boiling  Fork.  This  is  located  between  Swan  Lake  sod 
Lake  Washington,  and  will  no  doubt  absorb  much  of  the  carrying  tride 
that  otherwise  would  be  tributary  to  Steele's  Bayou. 

The  work  heretofore  done  was  carried  on  iu  lS.S4-'85,  and  consisted 
in  the  removal  of  the  principal  obstructions  only.  A  chopping  partj 
began  operations  at  the  foot  of  Swan  Lake  and  continned  down-streaa 
to  the  mouth.  After  reaching  Murray's  Ferry,  about  44  miles  above 
the  mouth,  the  water  had  reached  such  a  high  stage  that  the  work  b^ 
low  had  to  be  confined  principally  to  cutting  loaning  trees.  The  re- 
moval of  obstructions  by  this  party  benefited  high  water  uavigatioD 
considerably. 

As  the  appropriation  of  August  5, 1886,  included  Washington  Bayoo, 
work  was  be^un  at  the  head  of  this  stream,  which  connects  Steeled 
Bayoii  and  Lake  Washington,  on  Novemlx^r  1, 188(i,  and  continued  down 
Steele's  Dayou  until  the  early  part  of  January,  when,  the  water  having 
reached  a  stage  too  high  for  efficient  work,  operations  were  sospendod. 
J.  L  MulhoUand  was  the  superintendent  in  charge.    The  work  extended 
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over  a  distauce  of  aboat  40  miles,  aod  the  following  obstractions  were 
removed : 


Snags  removed namber. .  198 

Stoiups  cut do 88 

Shore-SDags  cat do 311 

Logs  removed  from  channel  . .  do . . . .  435 


Jamsremoved namber..  17 

Leaning  trees  cat do 708 

Leaning  trees  topped do 190 

Brush  and  willows  cat  sq.  yds..  i^80 


I  recommend  that  work  be  continued  by  the  use  of  chopping  parties 
and  a  small  datboat  with  steam  capstan.  The  sum  of  $5,000  could  be 
expended  to  advantage  in  cutting  leaning  timber  and  opening  the  bayou 
for  high-water  navigation. 

No  reliable  commercial  statistics  could  be  obtained.  It  is  presumed, 
however,  that  trado  will  increase,  as  the  Delta  is  being  more  thickly 
settled  and  cultivation  increased  since  therebuilding  of  the  levees  on 
Yazoo  front. 

The  former  appropriations  were : 

By  act  approved  Jaly  .*>,  1884 |2,500.C0 

By  act  approved  Aogast  5,1886 2,500.00 

Amoant  appropriated  to  Jane  30, 1887 5,000.00 

Amoant  expended  to  Jane  30,  HiB7 4,409.23 

Money  statement. 

July  !•  1886,  amoant  available $5.26 

Amoant  appropriated  by  act  approved  Angast  5, 1886 2, 500. 09 

2, 505. 26 
July  1, 1887,  amoant  expended  daring  fiscal  year,  exolnsive  of  liabilities 
oatstanding  Jaly  1.1886 1,914.48 


Jaly  1, 1887,  amoant  available 


590.78 


1 


Amoaattbat  can  be  profitably  expended  in  fiscal  vearendinff  Jane  30, 1889      5,000.00 
Snbroitted  in  compliaoce  with  reqairemeots  of  sections  2  of  river  aod 
harbor  acts  of  1866  and  1867. 


U  xy. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

This  river  has  its  source  in  Mud  Lake,  Coahoma  County,  Mississippi, 
flows  in  a  southerly  direction,  and  enters  Yazoo  River  about  55  miles 
above  its  mouth.  During  extreme  high  water  it  is  navigable  to  Clarks- 
dale,  280  miles  above  the  mouth.  Faisonia,  144  miles  above  the  mouth, 
is  ordinarily  considered  the  head  of  navigation. 

An  examination  was  made  by  the  United  States  in  1878,  and  the 

Elan  adopted  for  the  improvement  consisted  in  building  timber  and 
rush  wing-dams  where  necessary  to  scour  a  channel  of  from  3  feet  to 
40  inches  depth  over  the  b^rs,  and  the  removal  of  snags,  sunken  logs, 
and  leaning  timber  obstructing  navigation,  at  an  estimated  cost  of 
$06,000. 

The  improvement  was  begun  in  1879,  at  which  time  but  one  boat,  of 
145  tons,  and  drawing  18  inches  of  water,  navigated  the  stream.    It 
was  then  navigable  about  six  months  in  the  year,  but  a  boat  could  not 
make  the  trip  under  ten  and  often  fifteen  days.    After  the  wor\s.  ^1 
1884-'85  it  was  not  difficult  to  make  a  trip  in  six  days  at  the  Vy^i^^ 
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stages.  Bates  of  freight  and  insarance  oad  been  redaoed;  a  muBbor 
of  small  settlements  were  springing  np,  mainly  dependent  on  rifv 
transportation,  and  the  commerce  of  the  stream  increasing  about  10 
.per  cent,  annually.  The  improvement  is  not  permanent,  owing  to 
sliding  and  caving  banks  and  formation  of  new  bars,  and  as  no  work 
has  been  done  dnrin^  the  past  two  years,  much  of  the  good  effects  oi 
former  work  is  rapidly  disappearing. 

A  preliminary  examination  was  made  in  December,  1886,  to  obtain 
information  as  to  advisability  of  commeucinc^  work,  but  owing  to  ott- 
favorable  stage  of  water  and  delay  in  obtaining  a  suitable  steamb<Mt, 
operations  were  not  begun  until  June  14, 1887.  The  principal  work  in- 
quired for  immediate  necessities  of  navigation  being  in  the  upper  por- 
tion of  the  river,  operations  were  pushed  up>stream  as  rapidly  as  pos- 
sible, removing  obstructions  and  building  and  repairing  wing-diuu» 
where  necessary,  on  the  way.  At  the  end  of  June  the  party  had  resefaed 
EainyDay  Landing,  115  miles  above  the  mouth,  and  succeeded  ineleir- 
ing  the  river  so  that  steamboats  could  readily  follow  to  that  point  Tbe 
foUowing  summary  shows  the  work  x>erformed : 


SoagB  polled No..         11 

Stomps  pnUed No..  1 

Shore  snags  oot No..  6 


Logs  removed  from  channel.  .No..      ft 

Leaning  trees  cot No..      H 

Wiog-damsboilt linemrfeet..  1,1K 


With  the  balance  available  it  is  proposed  to  continue  operations  a6 
cording  to  the  project  until  the  appropriation  is  exhausted  ;  applyiof 
$2,000  to  the  stretch  between  Woodbum  and  Lehrton,  as  required  by 
the  act.  The  wing-dams  are  expensive  structures  of  bmsh  and  hgfct 
sheet-piling,  requiring  no  special  plant,  but  adequate  to  the  purpoM 
for  which  built.  Assistant  Engineer  W.  S.  Davis  is  in  charge  of  tliis 
work. 

The  sum  of  $10,000  could  be  spent  to  great  advantage  in  a  sio^ 
season  in  cutting  leaning  timber,  removing  logs  from  the  channel,  wod 
building  wing-dams.  Two  parties  should  be  worked  under  the  saune 
superintendent,  who  has  had  experience  in  the  kind  of  work  to  be  done, 
and  in  handling  explosives.  The  peopleengaged  in  business  on  thisri^'er 
want  immediate  relief,  and  work  of  a  more  lasting  character  than  tbit 
of  the  past.    Neither  chu  be  had  with  small  appropriations. 

The  Georgia  Pacific  Railway  Company  obtained  a  charter  for  a  brid|e 
across  the  river  near  Johnsonville,  Miss.,  by  act  approved  Mareh  ^ 
1887.  Without  waiting  for  authority  of  United  States  law,  however, 
operations  were  commenced  last  winter,  and  the  construction  of  tbe 
piers  had  begun  when  the  matter  was  brought  to  my  attention  in  Mi^^. 
I  called  the  attention  of  the  president  of  the  company  to  the  provisioa 
of  the  act  and  advised  him  to  suspend  work,  which  was  done  at  ooce^ 
Maps  and  plans  are  now  being  made  as  required  by  the  law. 

During  the  calendar  year  1886  the  river  was  navigable  about  eigfct 
months.  Woodburn  was  the  head  of  low-water  navigation  about  fbir 
months,  and  Faisonia  the  head  of  high- water  navigation  about  tiro 
months. 

The  former  appropriations  were : 

By  act  approTed  March  3,  1879 $20,0001 41 

By  act  approved  Jane  14,  1880 ""*^      H^OOOLO* 

By  act  approved  March  3,  1881 1*" .!      4,00il<* 

By  act  paased  Aa^8t2, 1882 -*JJJi^      S,'C0C!L0I 

By  act  approved  Jaly  5, 1884 JI "*!!.*!      S, 000. 61 

By  act  approved  Aogast  5, 1886 "-1/.1..      5,0OflL0* 

Amonnt  appropriated  to  Jane  30, 1887 47  00016* 

Amount  expended  to  Jane  30, 1887 1111!!!    44|oil^ 
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Money  Mtatement. 

Amonnt  appropriated  by  act  approved  Aagost  5, 1886 |5,  )00. 00 


July  1, 1897,  amoant  expended  dnriDg  fiscal  year,  exclusiye  of 

liabilities  oatetanding  Jnly  1,1886 ««,vio.  o^ 

July  ly  1887,  ootstandiDg  liabilities 1.50 


2, 044. 84 


July  1,  1887,  amoant  available 2, 955. 16 

'  Amoant  {estimated)  reoaired  for  completion  of  existing  project 19, 000. 00 

Amoant  that  can  beprontably  expended  in  fiscal  year  ending  June  30, 1889  10, 000. 00 
Submitted  in  oompfiance  with  reqairements  of  sections  *I  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Three  steam-boats,  of  from  35  to  100  tons,  and  drawing  from  8  to  18  inches  light, 
and  22  inches  to  3  feet  loaded,  made  99  roand  trips,  carrying  the  following  freights : 


Cotton bales..  18,000 

Cottonseed tons..  3,000 

Hides pounds..  25,000 

Staves number..  500,000 

Cattle head..  1,500 


Hogs head..  2,500 

Wood cords..  2,000 

Lumber  (sawed) . .  .feet  B.  M . .      500, 000 
Timber  (logs) do 5,000,000 


Return  freights,  general  merchandise  and  plantation  supplies. 


U  l8. 
IMPROVEMENT  OF  BIG  HATCHEE  RIVER,  TENNESSEE. 

This  river  has  its  source  iu  uorthern  Mississippi,  flows  in  a  uorth- 
westerly  and  then  westerly  direction  through  i  ho  most  productive  region 
of  West  Tennessee,  and  enters  the  Mississippi  River  at  the  June  ion  of 
Lauderdale  and  Tipton  counties,  Tennev^see,  about  50  miles  by  river 
above  Memphis. 

An  examination  was  made  by  the  Uuited  States  in  1879,  and  the  pro- 
jeet  based  thereon  contemplates  the  removal  of  logs,  snags,  leaning 
timber,  etc.,  obstructing  navigation  from  Bolivar,  Tenn.,  to  the  mouth, 
a  distance  estimated  at  240  miles.  This  would  render  the  river  naviga- 
ble for  light-draught  boats  throughout  the  year.  The  original  estimate 
of  (;ost  of  this  work  was  $30,000,  but  this  was  based  upon  a  plan  of  four 
months  work  in  1880  at  $15,000,  three  months  in  188L  at  $10,000,  and 
two  months  in  1882  at  $5,000.  In  place  of  this,  apj)ropriations  aggre- 
gating $22,000  have  been  made  at  irregular  intervals,  scattered  over  a 
period  of  seven  years,  consequently  increasing  the  cost  and  lessening 
the  utility  of  the  work  done.  In  view  of  the  present  method  of  making 
appropriations,  it  is  impossible  to  make  any  definite  estimate  for  this 
class  of  work,  as  new  obstructions  are  added  from  time  to  time,  by  the 
leaning  timber  and  logs  and  snags  brought  into  the  stream  by  each 
flood. 

This  improvement  was  begun  in  1880,  and  continued  during  1881, 
1882.  and  1884.  Before  its  commencement  navigation  was  almost  im- 
I)088ible.  The  work  done  has  benefited  commerce  by  allowing  shipments 
by  river,  where  previously  railroads  had  a  monopoly  of  the  carrying 
trade. 


•   t 
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Work  was  began  at  month  of  the  river  October  15, 1886,  and  continiied 
np-stream  until  January  16,  when,  the  water  having  reached  a  stage  too 
high  for  effective  work,  the  party  was  disbanded  at  Bialto,  about  60miks 
above  the  month.  After  completing  work  in  South  Forked  DeerKrw, 
that  party  and  outfit  were  transferred  to  Big  Hatchee  River  June  17. 
1887,  and  beginning  at  Bialto  worked  back  over  the  same  stretch  ojf 
river,  reaching  the  mouth  June  27. 

Superintendent  J.  T.  Dorey  was  in  local  charge  of  this  work ;  dariiif 
his  absence  on  bayous  Bartholomew  and  D'Arbonne,  it  was  carried  on 
under  the  supervision  of  William  J.  Morgan,  overseer. 

The  following  work  was  performed : 

Stamps  cat...... —  . namber..      tt 

Shore  saags  cat - « do —     8P7 

Logs  and  soags  removed  from  channel do 1,341 

Jams  removed ..do....        S 

Leaning  trees  cat do 3,813 

Willows  cat sqaare  yards..  7,8W 

Stamps   of  piliag   cat   at    Chesapeake,    Ohio   and  Soathweatem    RJailrosd 

Bridge namber..       * 

Cnt-of»  cleared  oat do 3 

This  work  was  performed  as  thoroughly  as  possible  with  the  aTiil- 
able  outfit,  and  resulted  in  giving  a  fair  navigable  channel  from  tbe 
mouth  to  Rial  to. 

The  work  should  be  continued  up-stream  from  Bialto  to  Bolivar,  ptf- 
ing  particular  attention  to  channel  obstructions,  which  are  more  trouble* 
some  than  leaning  trees,  much  of  the  latter  having  been  cut  in  previous 
years. 

Part  of  this  upper  river  will  not  require  much  attention,  and  prob- 
ably none  of  it  as  heavy  work  as  that  performed  in  the  lower  river  the 
past  season.    To  thoroughly  clear  the  river,  a  flat-boat,  with  necessair 
I  appliances  for  pulling  snags  and  logs  which  are  burie<l  in  the  sand^ 

j  will  be  necessary.    The  removal  of  these  obstructions  will  enable  the 

1  current  to  wash  out  and  deepen  the  channel  at  shoal  places,  and  woold 

,  probably  lengthen  the  navigable  season  at  least  two  to  three  mooths 

each  year. 

The  steamboat  men  and  others  interested  in  the  navigation  of  thii 
stream  urge  this  method  of  improvement,  stating  that  if  the  snags  were 
thoroughly  removed  it  would  give  3  teet  of  water  at  the  lowest  stages, 
or  navigation  for  light-draught  steamboats  the  entire  year.  Were  this 
done  there  is  little  doubt  that  the  commerce  of  the  stream  would  be 
much  increased  and  freight  rates  of  competing  railroad  reduced. 

Complaint  has  been  made  of  difficulty  in  passing  the  draw  of  Uie 
Chesapeake,  Ohio  and  Southwestern  Railroad  Bridge  at  Rialto.  The 
steamboat  men  would  probably  be  satisfied  with  a  sheer-boom  on  the 
up-stream  side.  As  the  stream  is  over  300  miles  above  Vicksburg,  the 
office  of  thia district,  it  is  difficult  to  supervise  the  work,  and  ezpcAses 
\  of  administration  are  considerable.    Economy  would  be  subserved  bj 

expending  sufficient  in  one  season  to  put  the  river  in  so  good  a  state 
as  not  to  require  work  for  several  years. 

It  costs  no  more  to  get  ready  for  six  months'  work  than  six  weeks^, 
and  the  expenses  of  administration  are  practically  the  same  for  both 
periods.  The  work  will  be  much  more  thorough  and  the  improvement 
more  lasting  by  such  concentration  of  effort,  and  the  object  arrived  at— 
the  practical  benefit  of  navigation — more  nearly  attained. 

I  therefore  recommend  the  exx>enditure  of  not  less  than  $10,000  in  one 
season,  beginning  work  as  soon  as  the  stage  of  water  will  pcMrmit,  ooii- 
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stractiug  a  flatboat,  or  hiring  one  if  any  can  be  found  at  or  near  Mem- 
phis, and  asing  explosives  liberally  for  removing  snags  and  sankea 
logs.  A  shore  party,  lodged  in  tents  and  moved  about  in  skiffs,  should 
be  used  to  clear  the  banks  of  brush  and  leaning  timber,  and  to  supple- 
ment the  work  in  the  channel,  or  to  join  with  the  flatboat  party  when 
the  water  is  low. 

During  the  calendar  year  1886  the  river  was  navigable  for  eight 
months.  The  Brownsville  Bridge  was  the  heacTof  low-water  naviga- 
tion for  four  months,  and  during  the  remaining  four  months  it  was  navi- 
gable to  Bolivar. 

Until  this  year  commerce  has  been  confined  principally  to  timber 
rafts  and  stave  barges,  but  now  one  steamboat  is  beginning  to  build  up 
a  trade,  and  others  will  probably  follow.  The  railroads  have  taken  ad- 
vantage of  the  past  condition  of  the  river,  and  their  rates  from  Coving- 
ton and  Rialto  are  more  than  double  steamboat  rates  to  Memphis. 

The  estimates  are  as  follows: 

Construction  of  boat,  or  hire  for  six  months,  at  $300 $1,800 

Waees  and  sabsistence  of  channel  and  shore  parties,  six  months,  at  $1,250. . .  7, 500 

Exploeiyee,  repair  of  tackle,  tools,  etc 300 

Office,  administration,  and  contingencies 400 

Total 10,000 

The  work  can  be  carried  on  in  connection  with  that  on  South  Forked 
Deer  Biver,  so  far  as  regards  purchase  and  delivery  of  supplies  and  in- 
spection. 

The  former  appropriations  were : 

By  act  approved  Jane  14, 1880 $10,000.00 

By  act  approved  March  3, 1881 3,500.00 

By  act  passed  Aagnst  2, 1882 3,000.00 

By  act  approved  July  5, 1884 2,500.00 

By  act  approved  August  5, 1886.  3,000.00 

Amount  appropriated  to  June  30, 1887 22,000.00 

Amount  expended  to  June  30, 1887 21,935.46 

Money  statement. 

July  1, 1886,  amount  available $233.44 

Amount  appropriated  by  act  approved  August  5, 1886 3,000.00 

3, 233. 44 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 3,168.90 

July  1, 1887,  amount  available 64.54 

i  Amount  that  can  be  profitably  expended  in  fiscal  vear  endinff  June30, 1889    10, 000. 00 
<  Submitted  in  comphance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 


COBfMBROIAL  STATISTICS. 

Five  small  stem-wheel  steamers  made  about  seventeen  trips  into  the  stream.    The 
quantities  of  freights  reported  by  steam-boatmen  are  as  follows: 

Cotton ^ bales..  5,000 

Cotton-seed tons..      250 

About  500,000  staves,  1,000  cords  of  wood,  and  3,000  saw  logs  were  also  boated  and 
rafled  out  of  the  stream. 
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U  19. 
IMPROVEMENT  OF  SOUTH  FORKED  DEER  RIVER.  TENNESSEE. 

This  river  heads  in  Mcnairy  and  Henderson  counties,  Tennessee,  aud, 
flowing  in  a  general  northwesterly  direction,  joins  the  main  Forked  Deer 
Biver  8  miles  below  Dyersbnrgh,  Tenn.  The  commerce  of  the  coantrj 
throagh  which  it  passes  is  considerable,  and  before  the  iutrodnctioo  of 
railroads  was  carried  ui>on  this  stream  to  the  Mississippi  River.  Of 
late  years,  however,  the  railroads  have  diverted  the  transportation  of  * 
large  portion  of  the  products  in  other  directions. 

An  examination  was  made  by  the  United  States  in  1880,  and  the  pro- 
ject for  the  improvement  contemplated  the  removal  of  snags,  logs,  leao* 
ing  timber,  and  similar  obstrnctions  to  navigation,  from  Sharon  to  the 
mouth  (about  114  miles),  at  an  estimated  cost  of  $19,250.  Operationa, 
however,  have  been  carried  up  to  JacksoD,  Tenn.,  the  head  of  naviga- 
tion, 81  miles  above  Sharon.  Work  was  carried  on  during  1883  imd 
1884,  and  a  large  number  of  obstructions,  principally  overhanging  tim- 
ber, removed  l^tween  the  mouth  and  Jackson,  greatly  increasing  tbe 
facilities  for  navigation. 

October  27, 1886,  operations  were  begun  at  the  mouth,  working  up- 
stream. With  the  exception  of  ten  days'  delay  from  November  25  to 
December  5,  caused  by  a  sudden  rise  of  the  river,  the  work  was  ood- 
tinued  with  but  little  interruption  until  January  22,  when  high  watier 
rendered  its  suspension  necessary.  On  the  11th  of  April  it  was  re- 
sumed and  continued  up-stream  to  a  point  3  miles  above  Cherry viUe  and 
4  miles  below  the  Louisville  and  Nashville  Hailroad  Bridge.  After 
reaching  this  point  the  party  turned  back,  working  down-stream  to 
Yellow  Bluff,  which  place  was  reached  June  16.  This  being  the  most 
convenient  point  for  transporting  the  outtit,  and  the  available  funds 
beiog  practically  exhausted,  the  party  was  transferred  to  Big  Hatcface 
Kiver. 

This  work,  in  connection  with  that  on  Big  Hatchee  River,  was  carried 
on  under  Superintendent  J.  T.  Dorey;  duriug  his  absence  on  Bayoos 
Bartholomew  and  d'Arbonne,  Louisiana,  William  J.  Morgan  was  the 
overseer  in  local  charge. 

The  following  is  a  summary  of  the  work  performed: 

Stumps  cat number..  4* 

Shore  snags  cat do 3,fflJ 

Logs  and  snags  removed  from  channel do 3,59 

Jams  removed do * 

Side  jams  removed do ^ 

Leaning  trees  cat do 6,® 

WiUows  and  brash  cat square  yards..  19,  «* 

This  work  extended  over  about  130  miles,  from  the  mouth  to  4  mik? 
below  Bell's  Depot.  The  party,  averaging  about  12  to  15  men,  moved 
about  in  a  small  flatboat,  working  in  skiffs  and  upon  the  banks,  ^^ 
moving  the  obstructions  with  axes,  saws,  and  small  blocks  and  tackle. 
The  river  was  at  a  good  working  stage  the  greater  part  of  the  season, 
and  the  channel  was  cleared  as  thoroughly  as  possible  with  the  means 
available.  This  part  of  the  river  is  now  in  a  fair  navigable  conditioo. 
much  better  than  that  of  the  main  Forked  Deer  River,  throngh  which 
boats  must  pas3  to  reach  the  Mississippi ;  and  until  something  is  dooe 
to  improve  this  outlet  further  work  will  be  of  little  advanc^ige. 

The  following  principal  obstructions  yet  remain  in  the  river  and  seri- 
ously obstruct  navigation  at  all  stages : 

(1)  A  log  boom^  at  Hosier  Saw-mill,  about  100  miles  above  the  moatii 
and  3  miles  below  the  Chesapeake,  Ohio  and  Southwestern  Railroad 
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Bridge.  This  is  an  arrangement  built  of  piles  for  catching  saw-logs, 
and  although  a  space  50  feet  wide  has  been  left  for  passage  of  boats,  it 
is  inconvenient  and  unsafe.  It  should  be  removed  entirely,  or  at  least 
the  opening  should  be  enlarged  until  boats  can  pass  without  danger  or 
delay. 

(2)  An  old  railroad  bridge^  at  the  crossing  of  the  Brownsville  and 
Paducah  Narrow-gauge  Railroad,  about  108  miles  above  the  mouth. 
This  consists  of  several  rows  of  piling,  some  of  which  have  been  cut  oft 
at  low  water. 

The  entire  obstruction  should  be  removed.  Tho  bridge  is  no  longer 
used. 

(3)  A  county  bridge^  at  the  crossing  of  the  Brownsville  and  Alamo 
wagon-road,  about  114  miles  above  the  mouth.  This  is  only  23  inches 
above  high- water  mark,  and  should  be  changed  to  a  draw-bridge. 

(4)  A  brush  dam,  about  8  miles  below  Bell's  Depot  and  130  miles 
above  the  mouth.  This  shonld  be  removed  entirely,  as  it  deflects  the 
main  body  of  the  river  into  an  artificial  channel  for  use  of  private  parties. 
This  obstruction  is  built  of  brush  and  logs,  and  extends  entirely  across 
the  stream.  It  is  201  feet  long,  averages  about  15  feet  in  width,  and  is 
2  feet  above  low  water.  It  was  built  during  the  years  of  1835  to  1840 
by  William  Uorsely,  the  owner  of  what  is  now  known  as  Williams  Mill. 
At  that  time  the  country  for  30  miles  around  was  dependent  on  this  mUl 
for  grinding  grain,  and  the  dam  and  a  canal  to  a  slough  100  yards  from 
the  river  were  built  by  a  general  contribution  of  labor,  to  give  a  better 
water  supply  to  the  mill,  which  is  located  on  this  slough  3  miles  below. 
The  legislature  of  Tennessee  passed  an  act  in  1846  declaring  the  South 
Fork  of  Forked  Deer  Kiver  a  navigable  stream,  and  requiring  tha  re- 
moval of  dams  and  other  obstructions.  No  attention  seems  to  have 
been  paid  to  this;  and  the  mill  was  afterwards  leased,  and  the  canal  en- 
larged and  height  of  dam  increased  by  the  lessee. 

On  January  10,  1850,  ten  years  after  the  dam  was  builty  the  legisla- 
ture of  Tennessee  passed  an  8ct  authorizing  William  Horsely  to  erect  a 
damy  *^  provided  that  said  dam  should  not  be  higher  than  low- water  mark, 
and  should  not  obstruct  or  impede  the  navigation  of  said  river."  This 
act  also  authorized  him  to  raise  the  wings  at  each  end  of  his  dam  higher 
than  low- water  mark,  but  directed  that  he  shonld  ^^  leave  sufficient  space 
between  said  wings  to  admit  any  boat  or  other  water  craft  to  pass 
through  with  safety  and  without  being  obstructed."  After  obtaining  this 
authority  Horsely  sold  the  mill  and  water  privilege.  At  present  the 
dam  is  of  little  benefit  to  any  one,  and  the  mill  is  about  ready  to  fall 
down  and  will  be  deserted  before  many  years. 

The  people  no  longer  use  it,  and  are  anxious  to  have  the  dam  re- 
moved. The  timber  interest  above  the  dam  is  sufficient  to  justify  its 
removal,  and  at  present  it  is  hazardous  to  undertake  to  float  down  stave 
boats  or  timber  ratts. 

(5)  The  Louisville  and  Nashville  Railroad  Bridge^  near  Bell's  Depot,  142 
miles  above  the  mouth. 

This  is  a  pile  trestle,  and  should  be  replaced  by  a  pivo^draw.  Be- 
tween the  piles  which  support  the  bridge  are  the  stum])s  of  a  double 
row  of  piling,  which  should  be  entirely  removed. 

The  above  obstructions  were  re-examined  during  the  past  season  by 
the  superintendent  in  charge. 

In  addition  to  these,  there  are  the  following  obstructions  above  the 
point  where  the  past  season^s  operations  stopped.  These  were  reported 
on  in  1884,  and  if  any  changes  have  been  made  in  their  structure  sIuca^ 


the  main  Forked  Deer  Eiver^  about  29  miles  long,  aud  the  North  I 
Report  on  examination  of  the  latter  is  forwarded  herewith.  The  ] 
ent  obstructed  condition  of  the  former  prevents  any  navigation  of 
South  Fork  for  at  least  three  months  of  the  year. 

To  do  the  work  thoroughly  requires  a  crane-boat,  with  steam-p 
and  quarters  for  crew;  a  flat-boat,  with  hand  capstan,  qnarters, 
capacity  for  stores,  outfit,  tools,  etc.,  and  a  liberal  supply  of  exploe 
The  North  Fork  should  first  be  entirely  cleared  of  all  obstruct 
shore-work  on  the  South  Fork  being  carried  on  at  the  same  time, 
then  the  main  river  to  its  junction  with  the  Mississippi ;  the  shore 
ties  preceding  the  craneboat. 
si  A  single  appropriation  of  a  reasonable  amount  would  enable  the 

cer  in  charge  to  conduct  the  work  systematically  and  give  prac 
I  benefit  to  navigation  in  one  season.    Little  relief  can  be  obtained 

^  small  amounts,  unless  given  regularly  each  year  in  time  for  Low  i 

work.    Even  under  the  most  favorable  conditions  it  must  not  be 
pected  that  work  of  this  kind  will  be  permanent,  but  if  done  well 
''  the  interests  of  navigation  will  not  suffer  greatly  by  the  omissio 

appropriations  for  several  years,  and  less  amounts  won  Id  be  reqn 
afterwards  for  removing  new  obstructions.  With  small  and  intei 
tent  appropriations  the  work  may  run  on  indefinitely.  Accprdin 
the  estimate  made  in  1880  for  South  Fork,  $9,250  would  be  require 
complete  the  temporary  i  nprovements  to  Sharon,  but  operations  I 
been  carried  81  miles  beyond,  to  Jackson,  Tenn.,  though  by  no  m 
thoroughly.  With  a  single  appropriation,  however,  I  tbiuk  the 
will  be  sufficient.  Add  to  it  the  amount  estimated  for  North  Foi 
Dyersburgh,  $4,600,  and  about  $7,000 for  the  main  river,  the  whoh 
be  done  in  one  season,  according  to  the  following  estimates  : 

Constraction  of  crane-boat,  with  steam-power,  quarters,  et4) | 

Hire  of  flat  and  qaarter  boats,  six  months,  at  |400 

Wa^es  and  snbsistence  of  crew  and  shore  parties,  six  months,  at  Sl.ROO . .  i 
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The  former  appropriatioas  were: 

By  act  passed  Aaga6t2,  1882 $8,000.00 

By  act  appproved  July  6,  1884 2,000.00 

By  act  approYod  Aagast  5,  1886 5,000.00 

Amoont  appropriated  to  Jaoe  30, 1887 10,000.00 

Amonnt  expended  to  June  30,  1887 9,882.76 

Money  statement 

Amount  appropriated  by  act  approved  August  5, 1886 $5,000.00 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1886 4,882.76 

Jnly  1,  1887,amount  available 117.24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  20, 000. 00 


1 


Amount  cnatcan  DeprontaDiyexpenaeain  nscai year  ending  June ;}U,  lom 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Uao. 

WATER-GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIBU- 
TARIES. 

By  joiDt  resolatiou  of  Congress  approved  February  21,  1871,  the 
Secretary  of  War  was  directed  "  to  have  water-gauges  established  and 
daily  observations  made  of  the  rise  and  fall  of  the  Lower  Mississippi 
River  and  its  chief  tributaries  at  or  in  vicinity  of"  certain  specified 
I>oints. 

Dnring  the  fiscal  year  daily  observations  have  been  made  at  the  fol* 
lowing  stations :  Saint  Louis,  Mo.;  Cairo,  111.;  Memphis,  Tenn.;  Helena, 
Ark.;  mouth  of  White  Biver,  Arkansas;  Lake  Providence,  Louisiana; 
Vicksburg,  Miss.,  Natchez,  Miss.;  Bed  Biver  Landing,  Louisiana; 
Baton  Rouge,  La. ;  and  Carrolton,  La.,  on  the  Mississippi  Biver ;  Fort 
Leavenworth,  Elans.,  on  Missouri  Biver;  Louisville,  Ky.,  two  (head 
and  foot  of  falls),  on  Ohio  Biver ;  Florence,  Ala.,  on  Tennessee  Biver ; 
Nashville^  Tenn.,  on  Cumberland  Biver;  Jacksouport,  Ark.,  on  White 
Biver ;  Little  Bock,  Ark.,  on  Arkansas  River,  and  Alexandria,  La.,  on 
Bed  River.  These  gauges  were  established  by  Maj.  Wm.  E.  Merrill, 
Corps  of  Engineers,  during  the  latter  part  of  1871,  except  Carrollton, 
La.,  established  January,  1872,  and  Nashville,  Tenn  ,  August,  1873. 
Observations  were  commenced  at  each  station  as  soon  as  the  gauge  was 
established  and  have  been  continued  regularly  since,  so  that  a  complete 
record  of  daily  readings  at  all  the  stations  (with  a  few  exceptions)  has 
been  obtained  from  January,  1872,  to  the  present  time.  In  1881  bulletin- 
boards  were  erected  at  all  stations  on  the  Mississippi,  for  the  purpose  of 
giving  to  steam-boats  the  stage  of  water  each  morning. 

The  old  gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  November 
30, 1886,  and  the  one  belonging  to  the  Missouri  River  Commission  used 
in  its  place ;  payment  for  observations  being  made  by  this  oflBce,  and 
the  inspection  and  repairs  continued  by  the  Commission.  To  secure 
greater  uniformity  and  accuracy,  on  February  1,  1887,  the  observers 
began  reading  the  gauges  twice  a  day,  at  8  a.  m.  and  4  p.  m.;  formerly 
they  had  read  at  8  a.  ra.  only.  On  the  Mississippi,  the  bulletins  posted 
for  the  benefit  of  pilots  and  others  have  been  changed  to  correspond 
with  each  reading.    This  additional  service  of  reading  and  re^^^t^^*^ 
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the  gauges  and  posting  bolletins  was  seonred  without  increased  expeme 
to  the  United  States.  A  gaage  bulletin  was  established  at  Alexandra, 
La.,  April  13,  1887. 

By  arrangement  with  the  secretary  of  the  Mississippi  River  Commis- 
sion.  Assistant  Engineer  John  Ewens  inspected  and  rei^aired  gaogei 

as  follows : 

November  y  18S6.^In8pectedBed  River  Landing,  Natches,  Baton  Boag», 
and  Garrollion.    Repaired  Red  River  Landing  and  Carrollton. 

January. — Inspected  Cairo,  Louisville,  Nashville,  Florence,  and  MejD- 
phis.    Repaired  Memphis. 

Fdpruary. — Inspected  Little  Rock,  Helena,  mouth  of  White  River, 
Lake  Providence,  Natchez,  Red  River  Landing,  Baton  Bouge,  Alexia- 
dria,  and  Carrollton.  Repaired  Little  Rock,  Lake  Providence,  Natdbes, 
Red  River  Landing,  and  Baton  Rouge. 

March. — Inspected  Saint  Louis,  Cairo,  Louisville,  Nashville,  Florenee, 
Memphis,  Little  Rock,  Jacksonport,  Helena,  and  mouth  of  Wliite  River. 
Repaired  Little  Rock  and  mouth  of  White  River. 

April — Inspected  Lake  Providence,  Natchez,  Red  River  Landiof, 
Baton  Rouge,  Alexandria,  and  (WroUton.  Repaired  Red  River  Land- 
ing. 

Early  in  June  Assistant  Engineer  C.  W.  Clark,  under  the  Secretair 
of  the  Mississippi  River  Commission,  began  an  inspection  to  include  tli 
the  gauges.  At  the  close  of  the  month  he  had  inspected  Cairo,  Mea- 
phis,  Helena,  mouth  of  White  River,  Lake  Providence,  and  Vicksbai;^ 
ganges,  and  repaired  those  at  mouth  of  White  River  and  Lake  Prori 
I  dence. 

\  Many  of  the  bulletins  had  become  defiaced  and  illegible,  and  were  ^^ 

paireil  daring  the  year.     They  all  need  thorough  overhauling,  nev 
fhimes,  etc.,  and  those  on  the  Mississippi  River  should  be  made  mock 
i  larger. 

Records  of  the  daily  readings  of  the  ganges  have  been  ftimished  tk 
Mississippi  River  Commission,  and  a  copy  of  the  Carrollton  gauge  record 
has  been  furnished  the  assistant  engineer  in  local  charge  of  the  exam- 
ination and  survey  of  South  Pass  of  Mississippi  River. 

The  gauge  at  Memphis  was  the  only  one  which  exceeded  the  highest 
water  previously  recorded,  reaching  March  9  and  10, 1887,  35.30  feet, 
the  water  of  1882,  the  highest  prior  to  tliis,  being  35.15  feet. 

The  amount  heretofore  allotted  for  these  gauges  is  not  suiBcieDt  for 
the  purpose.  The  value  of  the  records  depends  both  on  the  aecoracj 
of  readings  and  the  accurate  location  of  the  gauges  themselves.  IV 
ganges  should  becheckedfreqnently  by  reference  to  established  bencbeii, 
as  even  those  which  are  called  permanent  are  subject  to  motion  fnm 
the  unstability  of  the  banks.  An  inspector  should  make  a  complett 
tour  every  month,  with  level  and  rod  and  appliances  for  minor  repsiis 
Nearly  aU  of  the  permanent  gauges  will  require  to  be  rebuilt,  and  ifl 
the  bulletins  repaired  and  painted.  Bulletins  should  be  erected  at  sta- 
tions on  the  tributaries  not  provided  with  them. 

Reports  are  received  weekly  at  this  oflBce,  and,  after  review,  consofi- 
dated  and  sent  to  the  secretary  of  the  Mississippi  River  Commissioi 
for  revision  and  publication.  As  the  amount  appropriated  is  not  soft- 
cient  to  pay  for  a  special  clerk  for  the  work  in  this  office,  and  as  tbe 
work  has  to  be  revised  by  the  secretary  of  the  Commission,  I  think  ii 
would  be  more  satisfactory  and  more  economical  to  transfer  the  whole 
business  to  that  officer. 

The  amount  remaining  on  hand  after.  Jnne  30, 1887,  will  barely  soikee 
for  payment  of  keepers  and  services  of  inspection  to  October  3L 
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The  hydrographs  have  therefore  been  omitted,  and  will  have  to  be 
pat  off  till  a  sufficient  amount  be  allotted  for  this  work. 

There  will  be  reqnired  for  continaing  observations,  pay  of  gauge-keepers 

to  Jane  30, 1888 $3,200.00 

And  for  assistant  engineer  to  inspect  tbe  gauges,  traveling  expenses,  minor 
repairs,  clerioaA  work,  stationery,  and  hydrographs 3,500.00 

6, 700. 00 
The  amount  on  hand  July  1, 1887,  is 1,6:^.92 

Deficiency  for  1887-W 5,071.08 

The  amount  reqnired  for  keepen'  wages  for  1888-^89  will  be 3,200.00 

Pay  of  inspector 1,500.00 

Traveling  expenses 1,500.00 

Rebuilding  gauges,  repairinff  bulletins,  new  bulletins,  and  clerical  work, 

stationery,  and  hydrograpns ^ 1,300.00 

Total 12,571.08 

The  resolution  of  1871  seemed  to  be  intended  to  provide  an  appropria- 
tion of  $5,000  every  year  without  further  legislation.  If  the  amounts 
called  for  as  above  be  given,  tbe  gauges  can  be  put  in  good  shape,  and 
the  amount  required  for  average  repairs  kept  low.  If  $6,000  were  given 
every  year  it  would  probably  suffice,  by  distributing  part  of  the  ex- 
penses of  inspection  between  this  office  ajid  the  officers  in  charge  of 
districts  on  the  Mississippi  River. 

After  the  funds  become  exhausted  the  keepers  will  probably  agree  to 
continue  observations,  with  tbe  expectation  that  an  appropriation  will 
be  made  for  pay  during  the  time  of  voluntary  service. 

Money  statement 

July  1,  1886,  amount  available |251. 14 

Amount  appropriated  by  act  approved  August  6,  1886 5, 000. 00 

5, 251. 14 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 ^ $3,609.92 

July  1,  1887,  outstanding  liabilities «• 12.30 

3, 622. 22 

July  1,  1887,  amount  available 1,628.92 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JnnedO,  1888     6, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889     6, 000. 00 
Submitted  in  compliance  with  requirements  ox  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 


U  21. 


PBELIMINART  EXAMINATION  OF  OUACHITA  RIVER,  LOUISIANA,  FROM 
CAMDEN  TO  MOUTH,  WITH  A  SLACKWATER  NAVIGATION. 

A  survey  of  Ouachita  River  from  Arkadelphia  to  tbe  mouth  was  made 
by  Lieutenant-Colonel  Reynolds  in  1871.  In  1874  Major  Benyaurd  made 
a  resurvey  from  Camden  to  the  mouth  of  the  river,  and  submitted  esti- 
mates for  dams  with  locks  of  stone  or  timber,  the  cost  rising  from  about 
$3,000,000  to  $6,000,000.    Major  Miller  made  further  examinations  in 


^  p- 
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1882  and  1883.    (Beporta  of  Chief  of  Eagineers,  1871,  page  340;  1874, 
part  1,  page  352,  and  1884,  page  1386.) 

M^jor  Benyaard'tt  project  wa8  abandoned  shortly  after  its  approval, 
as  the  cost  was  considered  too  great  in  proportion  to  the  amount  of  com- 
merce to  be  benefited. 

Some  $20,000  had  been  expended  for  timber  for  beginntng  the  foun- 
dation of  three  locks,  which  had  to  be  sold  at  public  aaction  in  accord- 
ance with  existing  law.  The  net  proceeds,  somewhat  less  than  $900, 
were  turned  into  the  Treasury. 

Since  the  plan  was  abandoned,  the  Missouri  Pacific  and  Cotton  Belt 
routes  have  been  completed  southward^  joining  at  Texarkana,  and  lines 
have  been  pushed  westwai-d  from  the  Mississippi  River,  from  Arkansu 
City  and  fit)m  Natchez,  the  former  nearly  to  Camden  and  the  latter  to 
Black  River. 

The  line  from  Yicksburg  to  Shreveport,  crossing  Ouachita  at  Monroe, 
has  been  greatly  improv^ ;  and  a  line  has  been  projected  to  run  par- 
allel to  Ouachita  River  and  to  tap  cross-lines  as  far  south  as  Alexandria 
La.  Two  other  lines  have  been  located  by  different  parties.  One  to 
touch  the  beuds  and  lakes  west  of  the  Mississippi,  and  the  oth»  to 
fbllow  in  general  the  higher  grounds,  kuown  as  the  Mayon  Hills. 

It  is  very  difiScult  to  make  estimates  of  the  amount  of  commerce ob 
the  river,  but  from  such  information  as  I  have  been  able  to  obtain  it 
does  not  appear  to  be  increasiug,  and  will  probably  remain  at  a  staod 
until  the  dangers  from  overflow  have  passed.  Allowiug  fair  market 
rates  for  the  cotton  estimated  to  have  been  carried  down  Onachita  Bi?(? 
during  the  fiscal  year,  the  down  freights  amount  to  about  $4,000,OOOiii 
value,  and  the  return  to  about  $3,500,000. 

Major  Benyaurd  considered  the  bar  at  the  mouth  of  Red  River  tk 
key  to  this  project,  and  the  objections  that  he  offered  in  1874  have  eqiul 
force  at  the  present  time.  Three  feet  cannot  be  carrieil  over  that  bar 
at  low  water  without  dredging  and  scraping.  Indeed  it  is  not  to  be 
doubted  that  Red  River  would  divorce  itself  from  the  Mississippi  in i 
very  short  time  if  work  ou  the  bar  were  abandone^l. 

I  made  an  examination  of  the  river  from  Monroe  to  Camden  in  March- 
river  at  about  20  feet  on  the  gauge.  I  saw  two  small  steam-boats  2d 
one  larger  one  during  the  trip,  which  occupied  about  five  days.  Most 
of  the  river  commerce  is  carried  ou  by  boats  from  New  Orleans,  whidi 
draw  from  2  to  4  feet  light,  and  from  5  to  8  feet  when  heavily  loaded. 

Taking- into  consideration  the  time  of  year  when  business  is  remo- 
nerative  and  the  stage  of  water  favorable,  I  think  the  present  system 
of  removing  snags,  leaning  timber,  etc.,  by  the  aid  of  plant  beloDginf 
to  the  United  States,  ail  that  should  be  attempted.  With  sufiicieot 
money  in  one  appropriation  to  give  a  good  season's  work  to  the  su^' 
boat  WagrteTy  and  to  provide  for  a  crane  and  quarter- boat  for  a  rirer 
and  chopping  party  to  work  between  medium  stages  and  extreme  lot 
water  over  the  whole  river,  as  recommended  in  my  report  on  Ouachita 
River  for  1887,  the  stream  could  be  put  in  excellent  condition.  Brash 
or  timber  wing-dams  could  be  built  at  the  shoals,  especially  below 
Monroe,  with  but  little  expense,  the  material  removed  from  the  adja- 
cent banks  beiug  used  for  the  purpose.  No  special  estimate  is  made 
for  this  stretch  of  river,  the  amount  required  being  included  in  my 
general  estimate  for  Ouachita  River  for  1888-'89. 

In  my  judgment,  Ouachita  River  is  not  worthy  of  improvement  by 
locks  and  dams,  and  the  work  is  not  a  public  necessity. 

No  further  examinations  or  surveys  are  considered  necessary. 
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U  22. 
PRELIMINARY  EXAMINATION  OF  CORNAT  RIVER,  LOUISUNA. 

This  stream  was  examined  by  Major  Miller  in  1883,  in  connection  with 
Bayou  D'Arbonne,  which  it  joins  at  Farmerville,  La.  (Report  Chief  of 
Engineers,  1884,  page  1376.) 

Assistant  Engineer  W.  S.  Davis  made  an  examination  of  the  Gornay 
in  February,  1887,  beginning  at  Sbiloh  Landing,  the  shipping  point  for 
Shiloh,  a  village  of  some  300  inhabitants,  about  4  miles  from  the  river. 
Gornay  is  not  navigable  except  during  high  water,  or  about  five  months 
in  the  year.  It  is  practically  dry  in  low  water,  and  about  30  feet  deep 
in  extreme  floods. 

The  principal  obstructions  are  cypress  stumps  and  leaning  timber. 

It  would  cost  at  least  $8,000  to  clean  the  river  from  its  junction  with 

D'Arboune  to  Shiloh  Landing,  say  16  miles,  and  the  benefit  would  con- 

•sist  only  in  reducing  the  haul  from  Shiloh  to  the  river  from  8  to  4 

miles. 

It  is  reported  that  850  bales  of  cotton  were  shipped  fh>m  Shiloh  last 
year,  and  about  4,000  bales  from  Stein's  BlufT. 

Work  was  done  during  the  autumn  and  winter  on  D'Arbonue,  and  if 
continued  may  give  sufficient  relief  to  the  country  about  Shiloh.  I  do 
not  think  Gornay  Biver  worthy  of  improvement  at  the  present  time,  or 
that  the  work  is  a  public  necessity. 

^o  further  surveys  or  examinations  are  considered  necessary. 


U23. 

PRELIMINARY  EXAMINATION  OF  DUGDEMONA  RIVER,  LOUISIANA. 

This  stream  was  examined  by  Assistant  W.  S.  Davis  in  March,  1887. 
He  reports  that  it  is  only  a  tortuous  creek,  flowing  through  an  unin- 
habited swamp  about  2  miles  wide.  The  surrounding  country  is  hilly 
and  sparsely  settled,  and  the  soil  is  thin. 

The  stream  is  used  to  a  limited  extent  in  rafting  stave  timber  into 
Little  Biver,  and  thence  through  the  lower  end  of  Oatahoula  Lake  and 
Saline  Bayou  into  Bed  Biver.  To  the  northward  the  country  around 
Winnfleld  is  under  cultivation,  and  produces  a  certain  amount  of  cot- 
ton estimated  at  not  over  2,000  bales.  This  is  hauled  to  Ouachita  Biver 
for  shipping. 

Some  years  ago,  it  is  said,  a  small  steamboat  ascended  the  stream 
nearly  as  high  as  Winnfleld,  but  could  not  flnd  a  place  to  turn  around. 
She  was  compelled  to  back  out,  and  barely  escaped  loss,  the  upper 
works  being  carried  away  by  leaning  timber  during  the  passage  down- 
stream. 

Assistant  Davis  does  not  flnd  any  argument  in  favor  of  improving 
Dugdemona  Biver,  and  I  therefore  conclude  that  it  is  not  worthy  of 
improvement ;  that  the  work  is  not  a  public  necessity,  and  that  no  fur- 
ther examination  or  surveys  are  needed. 

8872  BNO  87 94 
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PBEUMINABY  EXAMINATIONS  OF  THE  LAKES  CONNECTING  WITH  BED 
RIVER,  BETWEEN  SHREVEPORT,  LOUISIANA,  AND  FULTON,  ARKANSAS: 
ALSO  CLEAR  LAKE,  BLACK  BAYOU,  RED  BAYOU,  BLACK  LAKE,  AM) 
KELLEY  BAYOU,  TO  REOPEN  NAVIGABLE  COMMUNICATION  BETWED 
THOSE  STREAMS  AND  RED  RIVER,  LOUISIANA. 

These  waters  are  classed  together  because  nearly  all  have  a  comnHi 
origin.    They  are  chiefly  the  remains  of  overflows  caused  by  the  nfti 
and  of  by-passes  or  canals  made  daring  the  raft  period  for  high-water 
1^1  navigation  aroond  the  obstructions  .to  Upper  Bed  River. 

.«»«•«  Xq  1872  Congress  began  to  appropriate  funds  for  removing  the  laft 

i:(|^  in  order  to  make  the  navigation  of  Bed  Biver  free,  and  on  this  wixi 

^^1  alone  nearly  $500,000  has  been  spent  to  the  present  time  apoo  the 

•^*  J  line  selected  for  Bed  Biver  by  the  engineers  in  charge.    This  work  ii 

|^«i  still  going  on,  and  will  not  be  completed  until  the  obstmctions  are  I^ 

^Sri  mov^  to  such  a  depth  as  to  enable  the  river  to  recover  its  normal  slope 

[{J^  During  the  progress  of  this  work  the  lakes,  by-passes,  and  canals  hiir 

been  filling  up,  or  have  been  closed  to  some  extent  by  dams,  to  confined 
water  to  the  main  line  at  medium  or  high  stages.   (Beports  of  Chief  of  Si- 
gineers,  1882,  page  1546 ;  and  1885,  pages  1473, 1475.)    The  low- water sv 
^w'-  &ce  of  the  river  has  been  lowered,  how  much  it  is  impossible  to  deteniuBe 

7^;  for  want  of  accurate  levels  before  1873,  but  it  is  safe  to  say  by  numffiiL 

cii  The  slope  will  continue  to  diminish  as  the  work  progresses  and  the  bot- 

tom scours,  and  the  high- water  line  will  naturally  follow  in  proportioi. 
C  thus  reducing  the  danger  of  overflow. 

\  To  give  some  idea  of  changes  thathave  taken  place  in  Upper  Bed  Birer 

>  since  the  work  was  undertaken  systematically  under  Major  HowelL  I 

mention  Silver  Lake,  on  the  right  bank,  immediately  below  Shrevepoft 

^  Within  the  past  few  years  this  has  drained  naturally,  has  been  clearei 

and  is  now  all  under  cultivation.  A  more  striking  proof  of  the  redactioi 
of  the  low- water  slope  is  to  be  found  in  the  reaches  above  Shrevepoft, 
for  example,  between  Pandora  and  Shady  Grove,  about  15  miles  ahort 
where  the  obstructions  known  as  the  Dawn  Stumps  exist.  Tliese,  9om 
hundreds  in  number,  are  thickly  planted  in  and  along  the  channel  fori 
mile  or  more,  projecting  above  low  water,  some  as  much  as  6  feet  Tbey 
look  like  large  piles  driven  at  random  and  cut  off  without  r^^ard  to  tk 
water  surface.  Formerly  boats  went  over  them,  but  as  the  low- water  sv 
fEMse  fell  passage  had  to  be  made  by  dropping  through  by  the  aid  of  linci. 
and  at  last  had  to  be  given  up  except  at  high  stages.  These  obstmetioBi 
have  been  worked  over  for  some  years  without  much  sucoesa.  Last  yetf 
at  low  water  those  in  mid-channel  were  cut  off  as  near  the  water  soiftct 
as  possible,  and  sign-boards  and  gauges  were  set  up  to  indicate  tk 
depth  over  them  for  safe  passage. 

This  year,  at  the  same  stagCj  the  stumps  that  were  cut  off  were  fonad 
to  project  above  the  surface  from  4  to  5  feet,  and  many  more  appear^ 
which  before  had  not  indicated  themselves  by  a  ripple.  Work  is  nov 
being  done  with  high  explosives  to  remove  them  down  the  roots,  ui 
this  must  result  in  a  greater  scour  in  this  reach  than  has  yet  occmrri. 
The  survey  provided  for  in  the  act  of  August  5,  1 886,  has  been  carried 
as  far  as  Shreveport.  According  to  instructions  accurate  levels  were 
taken,  and  all  outlets  and  inlets  examined,  and  the  principal  ont'S  fol- 
lowed out  for  at  least  2  miles.  The  profiles  show  that  the  low-water 
.  slope  iu  the  Raft  district  is  still  far  above  the  normal,  and  that  a  rediK- 
tion  in  the  elevation  of  low  water  of  nearly  8  feet  may  be  expected  with- 
out materially  affecting  extreme  low  water  at  Shreveport-    The  profilei^ 
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show  a  like  redaction  in  the  high-water  slope.  It  mast  continae  to 
diminish  dntil  the  river  becomes  normal.  When  this  condition  is  reached 
it  is  not  probable  that  Eed  River  will  overflow  its  banks  unless  ob- 
stracted  by  logjams  below,  or  by  bars  caased  by  dissipating  the  waters 
of  the  main  river  throagh  outlets.  The  natural  result  of  improving  the 
main  river  has  been,  and  will  continue  to  be,  the  drainage  of  side  chan- 
nels and  lakes.  Every  connection,  especially  at  stages  below  high 
water,  which  might  form  an  outlet  from  Bed  Biver  should  be  closed. 
No  attention  need  be  paid  to  the  inlets.  If  they  happen  to  lie  in  the 
way  of  State  levees  they  will  be  cut  off,  and  the  water  derived  from  the 
small  amount  of  natural  drainage  will  be  retained  or  find  an  outlet 
below. 

Some  of  the  high-water  outlets  from  Bed  Biver  have  been  closed, 
others  are  filling  naturally  as  the  river  scours,  and  others  are  being  used 
as  places  for  depositing  logs  and  stumps  taken  from  the  channel  near 
by.  This  wok-k  will  probably  be  completed  by  the  State,  it  being  the 
intention  to  restore  the  old  line  of  levee  on  the  right  bank.  It  is  prob- 
able that  the  gap  in  the  levee  on  the  left  bank  will  be  closed  also,  though 
the  necessity  does  not  seem  to  be  very  pressing,  by  reason  of  the  re- 
daction of  the  flood-line  to  which  I  have  referred.  The  State  engineer 
and  his  assistant  have  examined  the  line,  and  are  now  engaged  in  ob- 
taining information  from  the  notes  of  the  recent  survey  from  Fulton  to 
Shreveport,  with  the  hope  of  avoiding  the  expense  of  resurveys  and  sep- 
arate lines  of  levels. 

These  levees  would  be  worse  than  useless  if  the  outlets  were  to  remain 
open^  but  as  it  can  hardly  be  doubted  that  the  State  authority  is  supreme 
in  this  matter,  especially  as  many  of  the  outlets  were  canals  built  under 
State  law,  and  none  are  navigable  now.  The  clearing  of  the  outlets 
seems  a  foregone  conclusion,  and  the  lakes  and  bayous  under  considera- 
tion must  find  escape  into  the  main  river  below,  if  at  all. 

Again,  the  United  States  have  sx)ent  a  large  amount  on  the  improve- 
ment of  Upper  Bed  Biver,  and  will  doubtless  continue  to  spend  con- 
siderable «ums  upon  this  work  for  many  years  to  come.  To  hold 
what  has  been  gained  requires  that  all  outlets  from  Bed  Biver  should 
be  closed.  To  ^^ reopen"  the  abandoned  canals  and  bayous  to  im- 
prove the  navigation  of  these  ''overflow"  lakes  would  be  to  fritter 
away  the  labor  of  years.  There  is  but  one  case  in  which  ''  outlets  "  are 
proi>er,  and  that  is  in  the  improvement  of  a  tidal  stream  subject  to  de- 
structive freshets  from  the  non- tidal  portion.  The  subject  has  been  ex- 
hausted in  discussing  the  Lake  Borgne  scheme,  and  need  not  receive 
ftirther  attention. 

Now,  as  to  the  streams  in  question :  Most  of  those  on  the  right  bank 
are  given  on  the  map  printed  with  Ex.  Doc.  No.  103,  House  of  Bepre- 
sentatives,  Forty-eighth  Congress,  second  session ;  those  on  the  left 
bank  were  surveyed  for  a  greater  or  less  distance,  in  connection  with 
the  recent  survey  of  Bed  Biver,  but  the  maps  have  not  been  developed 
for  want  of  funds.  On  the  left  bank  the  last  of  the  by-passes  extends 
fix>m  Stanton's  Slough  down  to  the  mouth  of  Posten  Lake,  at  Miller's 
Bluff,  a  distance  of  about  12  miles  due  north  and  south.  This  was  a 
steam-boat  route  during  the  Baft  period,  and  was  entered  at  two  or  three 
places  besides  the  ends,  as  at  Alban's  Canals,  Nos.  1  and  2.  This  pas- 
sage is  entirely  closed.  The  lake  does  not  connect  with  Bed  Biver  by 
any  passage  above.  It  is  similar  to  Lakes  Bodceau,  Bistenau,  and  the 
Dorcheat,  which  connect  with  Red  River  below  Shreveport,  for  which 
one  appropriation  was  made,  in  1884,  contrary  to  the  recommendations 
of  the  engineer  in  charge,  and  which  has  not  been  recommend^^V^^^^ 
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coDtinaed.  I  have  not  been  able  to  discover  the  existence  of  any  com- 
iiierce  on  this  lake,  nor  have  1  heard  of  any  desire  on  the  part  of  steam- 
boat men  for  improving  its  navigation.  No  water  can  go  into  it  except 
from  natural  drainage  or  from  backwater  from  Bed  River  when  the  latter 
is  high. 

There  are  two  or  three  other  lakes  below  Cancbatta  and  Garolim 
Bluffs,  which  derive  their  waters  from  overflow.  There  is  no  navigating 
them. 

On  the  right  bank  there  is  a  connected  lot  of  bayous  and  ponds  ex- 
tending from  the  Arkansas  line  to  Shreveport,  a  distance  of  about  36 
ilk^ait  miles  north  and  south.    The  waters  drain  iuto  Bed  Biver  through  ha^- 

M«^«  ous  and  the  Sodo  Lakes,  the  latter  forming  part  of  the  high- water 

i^l  ■  route  to  Jefferson,  Tex.    The  upper  connection  with  Bed  Biver  used  to 

*.1(  ^  through  Half  Moon  Lake,  Kountz's,  Sale  and  Murphy's,  and  Her- 

ltrt«y  vey's  canals,  and  also  through  Simpson's  Lake  and  Bed  Bayou,  either 

\T^i  by  the  foot  of  Cypress  Brake,  which  is  also  called  Black  Lake,  throogk 

'w»^  Kelley  Bayou  or  by  Sewall's  Canal  and  Black  Bayou  into  Clear  Lake. 

(Ck^  There  were  two  other  connectious  from  Bed  Biver  at  high  water  throogb 

Elmer'vS  Bayou  and  the  canal  and  Dooley's  Bayou.    All  united  at  tlie 

foot  of  Clear  Lake,  whence  the  way  led  into  the  Sodo  Lakes  throagfc 

,J  Stumpy  Bayou.    After  the  way  was  cleared  there  was  a  high- water  roate 

^p*  from  the  Sodo  Lakes  to  Bed  Biver  by  way  of  Twelve-Mile  Bayou  t9 

^»  Shreveport. 

^1  Bed  Bayou  is  a  name  given  to  many  of  the  outlets  or  inlets  to  Bed 

Biver.    There  are  four  of  them  in  the  small  district  above  Shrevepoit 
E  The  principal  one  is  about  G  miles  above  Gilmer,  but  as  the  bottom  ii 

1  somewhat  above  the  river  surface  at  ordinary  low  water,  it  does  notI^ 

^  ceive  any  supply  till  Red  Biver  has  risen  considerably.    At  high  wattf 

it  is  about  250  feet  wide  and  20  feet  deep  near  the  river,  bot  its  sectkM 
is  soon  reduced  by  a  dam  of  dritt-wood  about  300  feet  long.  There  is 
another  jam  some  4  or  5  miles  below,  so  that  there  is  no  flow  of  water 
until  after  the  second  jam  is  passed,  the  supply  being  obtained  by  per- 
colation until  the  flood  rises  above  the  masses  of  drift.  Below  the 
second  jam  it  enters  Elmer's  Bayou,  the  bottom  of  which  is  about  7  feci 
above  low  water  at  its  junction  with  Bed  Biver. 

Sewall's  Canal  joined  these  streams  with  Clear  Lake  by  way  of  Blad 
Bayou  about  5  miles,  thence  to  Stumpy  Bayou  about  5  miles  more,  and 
so  through  a  cut  called  Grand  Pass  to  the  Sodo  Lakes. 

Dooley's  Bayou  joins  Bed  Biver  about  a  mile  below  Elmer's,  opposite 
Cauchatta  Bluffs.  The  bottom  of  this  bayou  is  above  ordinary  lov 
water.  It  was  formerly  closed  by  a  dam  on  the  line  of  levee,  but  the 
oi>ening  was  restored  by  private  enterprise.  The  new  State  levees  wifl 
follow  the  old  line  generally,  but  will  cross  this  bayou  somewhat  bek>v 
the  entrance.  In  the  mean  time,  drift  and  snags  are  being  forced  in  bj 
the  boats  when  at  work  near  by,  to  form  a  jam  that  may  help  proteol 
the  levees  and  assist  in  closing  the  bayou.  This  bayou  also  connects 
with  the  Sodo  Lakes  through  Sewall's  Canal.  There  is  a  number  of 
similar  high-water  outlets  below,  but  none  of  them  as  large  as  Dooley's 
except  Cottonwood,  but  all  will  be  cut  off  by  the  levee.  The  last  named 
is  quite  large  at  its  junction  with  Bed  Biver,  but  soon  separates  iutot 
number  of  drains,  none  of  which  are  navigable.  The  fall  is  quite  rapid. 
The  levee  and  dam  crossing  it  have  been  destroyed  twice,  the  last  time 
in  1884. 

Black  Lake  and  Kelley  Lake  are  above  Upper  Bed  Bayou,  and  coo- 
nect  with  Clear  Lake  and  the  Sodo  Lakes  through  passes  which  ti^e 
the  names  of  Black  and  Kelley  Bayous.    They  are  of  the  same  chan^ 
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ter  as  the  others^  and  like  them  will  soon  have  no  supply  except  from 
natural  drainage. 

Bed  Bayou  carries  no  water  when  Bed  Biver  is  low.  It  is  about  100 
feet  wide*  in  high  water,  but  is  obstructed  by  logs  and  overhanging 
trees. 

SewalPs  Canal  and  about  4  miles  of  Black  Bayou  are  fairly  navigable 
for  very  small  craft  at  high  water,  but  the  last  mile  of  Black  Bayou  is 
closed  at  all  stages. 

Clear  Lake  is  shallow,  practically  dry  at  low  stages,  and  overgrown 
with  willows.  Stumpy  Bayou  and  Grand  Pass  could  be  cleared  to  the 
Sodo  Lakes  without  much  difficulty  if  it  were  worth  while,  but  there 
can  be  no  navigation  through  the  lakes  till  the  way  is  cleared  on  the 
route  from  Jefferson  to  Shreveport,and  not  then  unless  a  channel  should 
be  dredged  to  meet  it. 

The  natural  drainage  of  this  collection  of  lakes,  etc.,  is  not  great, 
and  as  the  inlets  above  are  to  be  closed  as  outlets  from  Bed  Biver, 
opening  navigation  through  them  to  connect  with  Bed  Biver  below 
near  Shreveport  would,  in  my  opinion,  result  in  little  more  than  drain- 
ing them,  an  excellent  thing  for  benefitiDg  the  lands  near  by  and  im- 
proving their  healthfnlness,  but  hardly  to  be  obtained  under  the  plea 
of  improving  navigable  waters  of  the  United  States. 

The  water  supply  then  must  come  from  natural  drainage  and  back- 
water from  Bed  Biver  at  Shreveport.  Taking  low  water  at  the  latter 
as  zero  a  rise  of  12  feet  will  just  reach  the  head  of  the  Sodo  Lakes;  25 
feet  will  barely  reach  Sewall's  Canal ;  and  maximum  high  water  will 
not  reach  the  foot  of  Dpper  Bed  Bayou.  At  least  20  feet  on  the 
Shreveport  gauge  will  be  required  to  give  a  3-foot  navigation  in  Clear 
Lake. 

It  is  evident  that  no  navigable  route  can  be  made  for  low  water,  and 
that  to  give  navigation  at  high  water  a  dam  and  canal  would  have  to 
be  built  at  great  expense.  Major  Howell  submitted  a  project  in  1874 
for  Cypress  Bayou  and  the  Sodo  Lakes,  which  involved  such  construc- 
tion at  an  estimated  cost  of  about  $400,000.  This  was  rejected  as  be- 
ing too  great  in  comparison  with  the  possible  benefits  that  might  accrue. 
Since  that  time  the  main  line  of  Bed  Biver  has  been  considerably 
improved,  and  railroad  facilities  have  been  increased  very  greatly. 
Two  railroads  cross  Bed  Biver  above;  one  at  Fulton  and  the  other  at 
Garland,  some  60  miles  below,  both  meeting  at  Texarkana.  A  line 
passes  to  the  west  of  the  lakes  at  Jefferson,  and  four  lines  now  center 
in  Shreveport.  A  fifth  line  is  being  built  from  the  cotton-belt  route, 
east  of  Posten  Lake  and  its  tributaries,  and  will  soon  enter  Shreve- 
port' by  the  present  railroad  bridge.  The  country  would  seem  to  be 
well  supplied  with  means  of  trausportatiou. 

As  to  the  amount  of  commerce  tbat  would  be  benefited  by  reopen- 
ing the  connection  with  Bed  Biver  and  the  lakes,  etc.,  I  am  unable  to 
form  any  opinion.  I  cannot  learn  that  there  has  been  any  call  for  such 
route  by  river  men,  or  that  there  has  been  any  navigation  at  all  in  the 
lakes  on  the  left  bank  since  the  raft  was  removed ;  and  that  on  the 
right  bank  was  abandoned  as  soon  as  Bed  Kiver  proper  was  made  nav- 
igable. 

The  products  of  the  country  about  Clear  Lake,  Black  Bayou,  etc., 
were  estimated  last  year  at  about  500  bales  of  cotton  and  250  tons  of 
seed,  and  it  was  thought  that  with  Dooley's  Bayou  kept  open  the 
amount  might  bo  doubled.  No  reliable  statistics  could  be  obtained. 
On  the  other  hand,  the  amount  of  commerce  that  would  be  ii^'^^^^ 
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would  be  tbe  present  and  fiitare  trade  of  the  improved  portion  of  Red 
Eiver  above  Shreveport. 

After  a  careful  examination  of  tbe  subject  1  am  of  tbe  opinion  that 
none  of  these  streams  are  worthy  of  improvement,  nor  are  the  workg 
public  necessities.    No  further  surveys  or  examinations  are  necessary. 


U25. 

PRELIMINART  EXAMINATION  OF  CYPRESS  BATOU,  LOUISIANA. 

The  only  Cypress  Bayou  that  I  have  been  able  to  find  in  t4iis  district 

lies  in  Texas,  and  forms  with  Fairy  and  the  Sodo  Lakes  tbe  bighwater 

route  to  Shreveport.    According  t.o  the  early  surveys,  *»the  old  chao- 

nel  of  Cypress  Bayou  may  yet  he  traced  at  low  water**  through  th«e 

lakes,  ^^  and  this,  if  cleared  of  logs  and  stumps,  would  afiord  low- water 

navigation  of  about  2  feet."    Bei>orts  of  the  surveys  and   the  final 

project  for  high- water  navigation  will  be  found  in  Reports  of  Chief  of 

Engineers  for  1«73,  page  669,  and  1874,  Part  1,  page  TOO.     The  esti 

mates  called  for  $372,580  in  a  single  appropriation,  in  addition  to  the 

amount  then  on  hand  or  that  might  be  required  afterwards  for  remor* 

ctl  ing  obstructions  from  the  bayou.    This  project  was  disapproved  on  a^ 

count  of  its  great  cost.    In  the  mean  time  work  was  carried  on  bj 

I  dredging  and  removal  of  logs,  stumps,  leaning  timber,  etc.,  so  that  bj 

\  1880  there  was  a  well>defin^  channel,  marked  with  sign  boards,  froa 

Jefferson  to  Shreveport,  a  distance  of  about  65  miles. 

A  re-examination  of  this  route  was  made  in  1884,  the  report  of  which, 
with  a  map,  will  be  found  in  House  Ex.  Doc  Na  103,  Forty -eighth 
Congress,  second  session ;  and  without  the  map  on  page  1552^  Beport 
of  Chief  of  Engineers,  1885. 

The  sum  of  $94,000  had  been  expended  on  this  work  to  June  30, 188& 
and  the  act  of  August  5, 1886,  appropriated  $18,000  more  ^*  to  complete 
improvement.''  With  this  amount  the  old  dredge  Lone  Star  has  been 
rebuilt  and  the  work  begun.  The  amount  remaining  on  hand  July  1, 
1887,  will  allow  about  fifteen  months'  work  to  be  done. 

A  reconnaissance  was  made  in  September,  1886,  by  the  sopeiin- 
tendent  formerly  in  charge  of  the  work,  and  subsequently  I  visited 
portions  of  tbe  route.  Ko  further  surveys  or  examinations  are  eos- 
sidered  necessary.  For  details,  suggestions,  and  money  statement,  s^ 
tention  is  invited  to  my  report  on  Improvement  of  Cypress  Bayou, 
Texas  and  Louisiana,  for  the  fiscal  year  ending  June  30,  1886. 


U.  26. 


PRELBUNARY  EXAMINATION  OF  NORTH  FORK  OF  FORKED  DEER  RTVES 

BELOW  DYERSBURGH,  TENNESSEE. 

This  Stream  was  examined  In  1873  by  Major  Suter,  and  again  in  1880 
by  Major  Benyaurd.  (Reports  Chief  of  Engineers  1874,  page  375,  aod 
1881,  page  1492.)  I  had  another  examination  made  last  autumn  by 
Superintendent  J.  T.  Dorey,  who  was  in  charge  of  the  work  on  Soatk 
Fork. 
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The  distance  from  Dyersburgh  to  the  junction  of  the  two  forks  is  aboat 
9  miles,  bnt  the  stream  is  very  crooked.  The  principal  obstructions 
are  sunken  lo^  and  leaning  and  fallen  timber.  If  these  were  removed 
the  river  would  be  navigable  for  small  boats  at  any  stage  above  3  feet. 
If  it  is  intended  to  continue  the  work  of  improving  South  Fork,  North 
Fork  should  be  cleared,  and  tbe  work  extended  below  their  junction  to 
the  Mississippi  Biver. 

The  amount  of  work  required  is  very  great,  and  no  practical  benefit 
would  be  given  unless  a  considerable  appropriation  should  be  made  in 
the  beginning. 

At  least  $4,500  would  be  necessary  to  make  North  Fork  navigable  to 
Dyersburgh,  and  $15,000  would  be  none  too  little  for  {South  Fork  and  the 
main  river. 

Superintendent  Dorey  reported  the  following  obstructions  in  the  9 
miles  below  Dyersburgh : 


Sunken  logs 1,000 

Leaning  trees 950 

Stamps  in  the  water 250 

Channel  snags 800 


Rack  heaps 40 

Shore  snags 400 

Stamps  on  the  bank 60 

Points  to  be  oleared  in  bends 20 


Forked  Deer  Biver  drains  a  thickly-settled  and  productive  country. 
Dyersburg  is  the  principal  town  and  shipping  point. 
The  amount  of  yearly  shipments  by  rail  was  given  about  as  follows : 


Cotton bales..  20,000 

Com bushels..  70,000 

Potatoes do....  10,000 

Cattle head..  2,500 

Hogs do....  6,000 

Peanats sacks..  2,500 


Tobacco hogsheads.. 

Hay tons.. 

Shingles namber.. 

Laths do.... 

Lamber feet,  B.  M.. 

Timber  ..^ do 


100 

1,000 

500,000 

1,000,000 

30, 000, 000 

50,000,000 


I  think  the  stream  is  worthy  of  improvement  and  the  work  a  public 
necessity,  provided  it  be  done  in  connection  with  a  systematic  improve- 
ment of  the  main  river. 

Estimates  for  the  main  river  and  both  forks  include  the  amount  reo- 
ommended  for  this  part  of  the  river,  and  are  given  in  my  report  on 
South  Forked  Deer  Biver  for  fiscal  year  1887. 

No  further  examination  or  surveys  are  necessary. 


U27. 

PBEUMINABT    EXAMINATION  OP  OUACHITA    BIYEB   ABOVE  CAMDEN, 

ABEANSAS. 

A  survey  of  Ouachita  Eiver  from  Arkadelphia,  Ark.^  to  its  mouth, 
with  plans  and  estimates  for  the  improvement,  was  made  in  1871  by 
Lieutenant-Colonel  Bayuolds. 

The  river  was  reexamined  between  Arkadelphia  and  Camden  in 
1883,  by  Major  Miller,  who  reported  that  it  was  "  not  worthy  of  improve- 
ment nor  a  public  necessity."  (Reports  of  (3hief  of  Engineers,  1871, 
page  340,  and  1884,  page  1351.) 

1  examined  the  river  in  March,  1887,  between  Monroe,  La.,  and  Cam- 
den,  Ark.,  but  did  not  continue  to  Arkadelphia,  as  the  pilot  was  unwill- 
ing to  take  the  United  States  snagboat  Wagner  above  the  railroad 
bridge  at  Camden,  the  gauge  at  that  place  reading  18  feet  falling,  and 
the  boat  drawing  about  26  inches. 

The  agent  at  the  Camden  wharfboat  stated  to  me  that  the  bvy&vcs&^siik 
of  the  upper  river,  which  consisted  chiefly  in  lumber  andstAV^^^^^s^ 


It 
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over  for  the  season,  and  that  Camden  was  considered  the  head  of  n^n- 
gation  and  was  the  principal  shipping  point  for  cotton. 

In  June,  the  water  being  low,  Assistant  Engineer  U.  St.  L.  Goppte 
made  a  skiff  reconnaissance  from  Arkadelphia  to  Camden. 

He  foand  the  river  in  about  the  same  condition  as  described  in  Major 
Miller's  report.  The  obstructions  consist  of  shoals,  crooked  rapids  ora 
rocky  ledges  or  compacted  gravel,  logs,  snags,  and  leaning  timber. 
At  a  stage  that  affords  navigation  to  Camden  the  upper  section  is  soii- 
cient  for  small  befits,  so  far  as  shoals  or  sunken  logs  are  conc^ned^  \m 
it  is  much  obstructed  by  leaning  timber,  especially  in  the  bends, whick 
becomes  more  dangerous  as  the  water  rises,  as  is  the  case  witli  all  ani- 
lar  streams  in  this  district.  To  make  this  part  of  the  river  navigable 
for  large  boats  in  low  water,  or  say  at  a  stage  5  feet  above,  would  nol 
only  require  the  removal  of  leaning  timber  but  a  system  of  locks  and 
dams.  Such  a  scheme  would  mean  the  expenditure  of  a  large  sum  for 
construction  and  a  considerable  amount  for  maintenance,  and  to  be  of 
any  practical  benefit  would  require  the  system  to  be  continued  dowa- 
stream  to  Bed  Biver. 

Indeed,  it  may  be  said  that  a  plan  for  slack-water  navigatioii  of  On> 
chita  Biver  would  be  of  no  value  unless  deep  water  were  aesnied  ova 
the  bar  at  the  mouth  of  Bed  Biver. 

It  is  impracticable  to  say  what  amount  of  commerce  would  be  bcB^ 
fited  by  any  improvement  of  Ouachita  above  Camden,  for  lack  <tf  re- 
liable statistics. 

It  is  stated  that  about  15,000  bales  of  cotton  are  shipped  from  AA^ 
delphia,  that  return  freights  amount  to  about  $500,000  in  value,  ui 
that  about  $500,000  worth  of  pine  timber  is  shipped  by  the  Arkadelpkii 
Lumber  Company.  No  records  appear  to  be  kept  of  the  river  fraghts. 
Since  the  first  survey,  the  Missouri  Pacific  Bail  way  system  has  been  ex- 
tended through  Arkadelphia  to  Texiurkana  and  beyond,  tlie  Codsi 
Belt  route,  now  standard  gauge,  through  Camden  to  the  same  pAaee. 
and  a  line  from  Camden  to  Gimion  connects  the  two  routes.  A  linei^ 
projected  and  partly  built  from  Arkadelphia  towiurds  Camden,  and  bit 
a  short  gap  remains  to  be  filled  between  Camden  and  Warren  to  oBt 
nect  with  the  lines  to  Arkansas  City  and  Greenville. 

I  find  nothing  to  recommend  an  expensive  improvement  of  Ooaclii0 
Biver,  either  aiiove  or  below  Camden,  but  I  think  the  river  betwca 
Arkadelphia  and  Camden,  some  90  miles,  is  as  worthy  of  attentioo  a^ 
the  tributaries  below  Camden,  such  as  Bayous  Bartholomew  and  d*Ai- 
bonne  and  Saline  Biver,  in  which  considerable  amounts  have  been  ex- 
pended. The  work  should  be  done  thoroughly  and  in  one  season.  It 
should  consist  in  cutting  leaning  timber,  gilding  trees,  removing  sna^ 
and  logs  by  dynamite,  and  building  brush  dams  at  the  shoals.  If  tk 
sum  of  $9,000  were  granted  in  one  appropriation,  the  river  ooaM  be 
thoroughly  cleaned  in  about  four  months,  and  should  not  require  at- 
tention for  many  years.  If  small  amounts  sho^d  be  impropriated  the 
work  would  probably  run  along  indefinitely.  I  recommend  an  appi^ 
priation  according  to  the  following  estimates : 

Labor,  aubsistence,  soperintendenoe,  and  administration  expenses ..••.•••  $^^ 

Flat-boat,  outfit,  and  tools %m 

Dynamite 00 

ToUl ; %W 

This  amount  may  be  considered  as  included  in  the  general  estimate 
contained  in  my  report  on  Ouachita  Biver  for  the  fiscal  year  1887.    If 
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the  amoant  asked  for  therein  can  be  given  in  a  single  appropriation, 
the  only  thing  required  will  be  to  change  the  title  to  improving  Oua- 
chita River  from  Arkadelphia  to  the  mouth.  This  would  save  the  ex- 
pense of  organizing  separate  parties  and  the  cost  and  trouble  of  ren- 
dering separate  accounts  for  two  stretches  of  the  same  river. 
No  further  examinations  or  surveys  are  necessary. 


U28. 

PRELIMINABT  EXAMINATION  OF  CA88ITY  BAYOU,  MISSISSIPPI. 

This  little  stream^  a  tributary  to  Tallahatchee  River,  was  examined 
by  Captain  Bergland  in  1884,  and  considered  b^'  him  as  not  worthy  of 
improvement.  (Report  of  Chief  of  Engineers,  1885,  p.  1534.)  Assist- 
ant Engineer  Burrows  reported  that  the  improvement  of  Cassity 
Bayou  was  not  practicable  above  Hopson-s  Bayou,  but  that  it  could  be 
made  navigable  below  for  about  seven  or  eight  months  in  the  year  at 
an  expense  of  about  $200  a  mile. 

Assistant  M.  B.  Lydon  made  another  examination  of  the  stream  in 
January,  1887.  He  reported  that  the  bayou  from  ShotwelPs  to  Belen, 
about  30  miles,  was  made  up  of  swamps  and  so-called  lakes. 

From  Shotwell's  to  Hopson's  Bayou,  about  10  miles,  the  bayou  varied 
in  width  from  35  to  70  feet,  was  filled  with  logs  and  stumps  and  ob- 
structed by  leaning  trees. 

There  is  one  plantation  in  this  section,  SbotwelPs,  which  ships  about 
400  bales  of  cotton.  No  land  has  \)een  cultivated  for  10  miles  or  so  be- 
low Hopson's  Bayou  since  the  overflow  of  1882. 

From  Buford^s  to  the  mouth,  about  40  miles,  the  country  is  fairly  set- 
tled, and  if  the  new  levees  hold,  will  doubtless  produce  a  large  amount 
of  cotton  in  a  few  years 

The  bayou  was  cleared  in  1860  by  the  planters  interested  at  a  cost  of 
about  $5,000,  and  no  doubt  the  expenditure  of  a  like  sum  would  afford 
considerable  relief. 

If  that  sum  could  be  had  in  one  appropriation,  it  is  probable  that  the 
bayou  could  be  made  navigable  for  small  boats  for  about  50  miles  from 
the  mouth  for  about  six  months  in  the  year. 

The  stream  is  as  worthy  of  improvement  as  any  of  high-water  tribu- 
taries in  the  district  for  which  appropriations  have  been  made  hereto- 
fore.   I  therefore  recommend  an  amount  of  work  as  above. 

No  further  examinations  or  surveys  are  necessary. 


U29. 

PRELIMINART  EXAMINATION  OF  BAYOUS  RONDEWAY  AND  VIDAL,   LOU. 

LSIANA. 

• 

These  streams  drain  the  country  south  of  Milliken's  Bend  and  east  of 
Tensas  River,  the  direction  of  flow  depending  on  the  relative  heights  of 
the  Mississippi  and  Tensas.  They  were  examined  by  Major  Miller  in 
1883  in  connection  with  Lake  Palmyra,  which  they  enter  by  a  canal 
made  some  years  since  either  by  the  State  of  Louisiana  or  by  pxv^^^i^ 
parties,  the  State  levee  being  cut  for  the  purpose. 
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In  view  of  the  great  cost  of  the  work  and  the  small  amoont  of 
merce  that  would  have  been  benefited  by  improving  these  streams  and 
the  lake  by  which  entrance  was  to  be  gained  from  the  Mississippi  Ib- 
jor  Miller  reported  adversely.    (Report  Chief  of  En^^iueers,  isi^pp. 

1347  and  1370.) 

Assistant  W.  S.  Davis  made  another  examination  of  the  bayoos  and 
lake  in  January,  1887,  and  I  went  over  the  greater  part  of  the  roate  ia 
March.    Tbe  conditions  had  changed  very  much  since  Major  Milleri 
report,  and  l)oth  Mr.  Davis's  report  and  my  own  observations  inclined 
,|i  me  strongly  to  recommend  the  expenditure  of  $5,000  in  a  single  appro- 

^^  \         *         priation  for  enlarging  the  canal  and  removing  leaning  trees  and  lop 
^r|  from  the  bayous. 

^■^  I  learned,  however,  that  it  was  the  intention  of  the  State  authoritici 

to  close  Diamond  Bend  Crevasse  this  autumn  by  a  new  levee  north  of 
Lake  Palmyra  and  several  miles  back  of  the  old  line,  and  so  join  the 
old  levees  west  of  the  lake  and  south  of  Bayou  Vidal.  Tbe  Reid  Gre* 
vasse  below  Delta  Point  and  the  breaks  above  Milliken's  Bend  will  be 
closed  this  year,  so  that  the  bayous  will  be  entirely  cut  off  from  the  lOe- 
sissippi  River,  and  receive  water  only  from  Tensas  when  it  is  high  aii 
will  run  dry  in  low  water. 

Boats  will  still  be  able  to  enter  the  lake  when  the  Mississippi  is  31 
feet  at  Yicksburg,  and  as  the  main  river  is  caving  rapidly  on  the  li^ 
bank  and  cutting  of  the  horns  of  the  old  bend,  which  now  forms  tk 
lake,  it  is  quite  probable  that  there  will  be  good  navigation  before  kwf 
to  the  mouth  of  the  canal  at  New  Oarthage  at  a  much  lower  stage  of  tk 
water. 

In  view  of  the  facts  stated  above  I  do  not  consider  bayons  Bondevi? 
and  Vidal  worthy  of  improvement  or  the  work  a  public  necessity,  i 
recommend,  however,  that  a  single  appropriation  of  $1,000  be  expended 
in  removing  obstructions,  chiefly  leaning  trees,  from  the  canid  andtk 
part  of  Bayou  Vidal  which  will  remain  open  from  the  lake  to  the  lilt 
of  the  proposed  levee.  This  will  give  some  relief  to  the  people  liriaf 
on  both  bayons  and  near  their  junction,  who  must  otherwise  haul  to  tk 
railroad  on  the  north  or  to  landings  on  the  Mississippi  below  DaTii^ 
Cut-oflF. 

The  business  of  the  calendar  year  1886  amounted  to  about  $750,(M 
There  were  134  trips  made  by  two  small  boats,  15  trips  made  by  ote 
boat  of  4o0  tons,  and  20  trips  made  by  a  steamer  of  1,500  tons.  *  Tk 
large  boats  could  only  go  to  the  canal.  In  round  numbers,  7,000  btki 
of  cotton  and  6,000  tons  of  cotton  seed  were  shipped  last  year,  besidei 
wool,  tallow,  hides,  neat  cattle,  hogs,  timber,  etc. 

No  further  examinations  or  surveys  are  necessary. 


U30. 

PRELIMINAKY  EXAMINATION  OF  LITTLE  RIVER,  LOUISIANA. 

This  Stream  is  formed  by  Dugdemona  and  Bayou  Castor.  It  flows 
into  the  low-lands  which  become  Catahoula  Lake  in  high  water,  woi 
drains  into  Black  River  or  Bed  River,  according  to  circumstances.  TV 
water-way  from  the  northeast  of  Catahoula  Lake  is  also  called  Uttk 
Biver.  It  joins  Ouachita  and  Tensas  at  Trinity,  La.,  and  forms  witk 
these  Black  River,  which  runs  into  Red  River. 
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This  stream  was  examiued  in  March,  1887,  by  Assistant  W.  8.  Davis 
Q  connection  with  Dngdemona.  He  made  the  trip  down  to  White  Snl- 
ihor  Springs  in  a  canoe^  and  thence  to  the  month  in  a  small  steamboat. 

The  stream  is  abont  100  miles  long.  For  the  greater  part  of  its  length, 
^nd  as  far  as  Catahoula  Lake,  it  flows  through  a  sparsely  settled  conn- 
ry,  consisting  mostly  of  swamps. 

The  current  is  sluggish  and  the  width  considerabe.  In  fact  it  is  made 
ip  of  pools,  which  wonld  doubtless  drain  off  if  Saline  Bayou  or  Cata- 
loula  Lake  were  opened  for  low- water  navigation.  Mr.  Davis  reports 
he  business  of  the  river  to  consist  in  logging;  steamboats  being  neces- 
ary  when  the  stream  is  lilled  by  backwater  or  overflow.  The  amount 
if  cotton  shipped  is  less  than  500  bales  a  year. 

Catahoula  Lake  is  a  depression  which  fills  from  Dugdemona  and  Lit- 
le  n vers,  or  from  overflow  from  Ouachita  Biver  and  tributaries,  through 
mtlets  at  and  above  Trinity.  At  low  water  it  is  drained  and  becomes 
k  meadow.  The  land  to  the  northeast  is  called  Catahoula  Prairie* 
Valine  Bayou,  which  connects  this  lake  with  Bed  Biver,  has  been  cleaned 
or  rafting  timber,  and  if  any  work  of  improvement  is  required  it  should 
>e  on  that  line,  the  distance  to  market  being  abont  100  miles  less  that 
Biray. 

The  stretch  of  river  from  the  lake  to  Trinity  lies  in  a  more  cultivated 
listrict.  It  is  wide  and  deep  enough  to  accommodate  boats  suited  to 
he  small  trade,  except  for  sunken  logs,  which  become  dangerous  in  very 
ow  water.  If  these  logs  were  removed  and  the  most  obstructive  lean- 
ng  timber  cut  away,  this  part  of  Little  Biver  could  be  made  navigable 
br  about  eight  months  in  the  year. 

Assistant  Davis  estimates  the  amount  of  business  for  the  calendar 
rear  1886,  from  such  information  as  he  could  pick  up,  at  2,000  bales  of 
»tton,  22,000  pine  logs,  and  300,000  feet,  B.  M.,  sawed  lumber.  Beturn 
reights,  planters'  supplies,  and  general  merchandise  amount  to  about 
1100,000  in  value.  If  the  stretch  of  Little  Biver  from  Catahonla  Lake  to 
Black  Biver,  about  25  miles,  be  worked  over  for  one  season  only,  at  a 
K)st  not  to  exceed  $100  a  mile  for  all  expenses,  or,  say,  the  sum  of  $2,500 
n  a  single  appropriation,  nothing  further  should  be  required. 

The  work  should  be  done  by  hired  labor,  under  charge  of  a  man  who 
las  gained  experience  in  improved  methods,  especially  in  the  use  of 
ligh  explosives.  The  contract  method  is  undesirable  in  every  way; 
insatisfactory  to  those  engaged  in  navigation  and  to  the  officer  in 
charge.  It  is  more  economical  and  advantageous  to  the  United  States 
x>  have  the  profits  go  into  the  work  and  the  wages  of  the  inspector 
ipplied  to  pay  the  overseer  in  charge. 

The  stream  from  its  source  to  this  short  stretch  is  not  worthy  of  im- 
provement in  any  way,  and  I  do  not  consider  the  stretch  between  Cata- 
loula  Lake  and  Black  Biver  worthy  of  improvement  or  a  public  necessity 
X)  such  a  degree  as  to  entitle  it  to  a  place  among  navigable  waters  of 
:he  United  States  for  annual  appropriation,  but  only  as  specifically 
*ecommended  for  one  season's  work.  Anything  further^  such  as  cut- 
ing  a  leaning  tree  now  and  then  or  removing  an  occasional  log  from 
^he  way.  should  be  done  by  the  people  who  are  directly  benefited  by 
:he  work. 

No  fhrther  examinations  or  surveys  are  necessary. 
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DfFROVEMENT  OF  ARKANSAS  RIVER,  OF  RIVERS  IK  THE  STATE  OF  AR- 
KANSAS, AND  OF  BLACK  RIVER,  IN  ARKANSAS  AND  MISSOURI. 


REPORT  OF  CAPTAIN  H.  8..  TABEB,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Red  Riyer,  above  Fulton,  Arkansas. 
8.  Little  Red  River.  Arkansas. 

3.  Saline  River,  Arsansas. 

4.  Removing  obstructions  in  Arkansas 

River,  Arkansas. 

5.  Arkansas  River,  Arkansas. 

6w  Survey  of  Arkansas  River,  Arkansas, 
from  Little  Rock  to  its  mouth. 


7.  Petit  Jean  River,  Arkansas. 

8.  Fonrche  River,  Arkansas. 

9.  White  River,  Arkansas. 

10.  Black  River,  Arkansas  and  Missouri. 

11.  Saint  Francis  River,  Arkansas. 

12.  L'AnguiUe  River,  Arkansas. 


EXAMINATIONS. 


13.  Little  River,  Arkansas. 

14.  Saline  River,  Arkansas. 
16.  Cache  River,  Arkansas. 

Ifi.  Little  River,  Missouri,  fh>m  Homers- 
ville  to  its  Junction  with  the  Saint 
Francis. 


17.  Saint  Francis  River,  from  Greenville 
Missouri,  to  the  Arkansas  State 
line. 


United  States  Engineer  Offiob, 

IaUU  Boekj  Ark.j  July  ly  1887. 

Oeneral  :  I  have  the  honor  to  traDsmit  herewith  the  annaal  reports 
for  the  fiscal  year  ending  June  30^  1887,  apon  the  works  nnder  my 
charge. 

I  am,  general,  very  respectfally,  year  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 

The  OhhIf  of  Engineers,  XT.  S.  A. 
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pelled  snag  boat  (new  model),  with  a  powerfal  steam  capstan,  to  i 
snags  and  drift,  tlie  boat  being  of  light  draught  so  as  to  operate  b 
low  and  middle  stages  of  water. 

Daring  the  fiscal  year  ending  Jane  30, 1837,  $3,154.46  were  ex] 
in  the  constraction  of  the  snag-boat  Harry  Brtfck. 

This  boat  was  bailt  at  a  time  when  there  was  no  work  or  ver 
in  the  State  for  ship  carpenters,  and  when  also  boat  lamber  og 
had  very  cheap. 

A  conscientioas  and  efficient  foreman  of  the  old  force  was  pli 
charge,  and  the  resalt  is  a  boat  that  for  the  same  money  is  selc 
celled.  She  has  a  very  staanch  hall,  strengthened  by  three  re 
arches,  and  is  similar  to  the  A,  B.  Johnson^  that  has  done  snch  e 
work  npon  the  Saint  Francis,  with  a  few  improvements  snggei 
experience  had  with  that  boat. 

She  will  draw  aboat  15  inches  of  water  when  loaded  and  sb< 
able  to  lift  snags  weighing  75  tons. 

Experience  npon  rivers  like  this  shows  that  only  the  snags  in  t 
water  channel  give  tronble,  and  that  these  only  shoold  be  remo 

It  is  a  positive  waste  of  pnblic  money  to  operate  a  snag-boat 
other  stage,  nor  shoald  a  snag-boat  drawing  over  24  inches  o 
ever  be  sent  into  the  work,  as  it  can  not  generally  get  at  the  sna 
reqnire  removal. 

The  continned  low- water  season  in  this  river  begins  in  Angi 
oontinaes  until  December.  Acting  npon  the  above  experience,  t 
boat  has  been  properly  cared  for  since  its  completion,  and  will  be] 
the  work  when  the  proper  stage  of  water  arrives,  say  about  th 
August,  1887.  At  that  time  work  will  have  been  suspended  i 
many  appropriations  that  a  trained  force  will  be  available  and  tl 
can  be  carried  on  to  the  very  best  advantage. 

The  original  estimate  called  for  $3,000  more  than  was  appro] 
This  was  a  close  and  careful  estimate,  and  if  the  work  is  to  be  p 
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this  work  if  completed.  They  are  almost  wholly  dependent  upon  the 
river  for  transportation.  The  benefits  likely  to  accrue  would  amount, 
if  represented  in  money,  to  many  times  the  total  cost  of  improvement 
and  preservation. 

Three  thousand  dollars  only  is  needed  to  complete  the  work,  after 
the  balance  in  hand  has  been  expended.  The  river  will  require  a  little 
attention  annually  to  keep  it  free  of  snags. 

• 
Money  statement, 

Amonnt  appropriated  by  act  approved  August  5,  1886 |7, 000. 00 

July  1,  1887,  amount  expended  duriDg  fiscal  year,  exclusive  of 

liabilities  ont«tanding  July  1,  1886 |2,985.21 

July  1, 1887,  outstanding  liabilities 186.45 

3, 171. 66 

July  1,  1887,  amount  available 3,82a34 

iAmouDt  (estimated )  required  for  completion  of  existing  proi«3ct 3, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


EXPENSE  ACCOUNT,  IMPROVINO  RED  RIVER,  ABOVE  FULTON,  ARKANSAS. 

Pay-roll,  labor,  etc |1,856.81 

Transportation 71,89 

General  supplies 1,090.30 

Stationery 10.32 

Traveling  expenses 113.37 

Fuel 11.00 

Telegraph  service ,77 

3, 154. 46 
Beeerved  as  per  letter  from  Chief  of  Engineers,  dated  April  21, 1887 17. 20 

Total 3,171.66 


Va. 

IMPROVEMENT  OF  LITTLE  RED  RIVER,  ARKANSAS, 

The  only  improvements  ever  attempted  npou  this  river  were  made 
in  the  year  ending  Jane  30, 1872,  nnder  the  act  approved  March  3. 1871. 

Prior  to  this  work  many  overhanging  trees  and  a  large  number  of 
sna^  interfered  with  navigation  in  the  lower  reaches,  and  many 
bowlders  obstmcted  flat-boat  and  raft  navigation  in  the  reach  above 
the  present  town  of  Jadsonia, 

The  appropriation  referred  to  above  was  for  the  VThite,  Black,  and 
Little  lied  rivers,  and  amounted  to  $10,000  for  the  three,  npon  esti- 
mates amounting  to  $259,033,  of  which  $38,065  was  for  the  Little  Bed 
Biver.  That  but  little  work  could  be  done  is  apparent  from  Colonel 
Beynolds's  report  for  1872,  in  which  he  states : 

Unlees  other  and  better  facilities  are  provided,  it  will  be  of  little  nse  to  attempt  to 
remoye  the  obstmctions  in  such  streams  as  these. 

Most  of  the  overhanging  trees  and  snags  were  removed  as  high  as 
Judsonia.  A  bad  shoal  3  miles  below  Judsonia  and  the  bowlders  re- 
mained untouched  to  the  end  of  Jane,  1886. 
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made  at  comparatively  high  water.  As  aconseqaence,  it  was  so 
that  only  aboat  190  cable  yards  of  rock  woald  reqaire  removul.* 
was  done. 

Mach  credit  is  dae  to  the  foreman  who  had  charge  of  the  w 
the  economy  practiced.  No  farther  fands  are  needed  for  this  pari 
improvement. 

The  balance,  $2,600,  was  inadequate  to  build  the  dredge  boat  n 
for  the  balance  of  the  work.  Up  to  the  close  of  the  fiscal  year 
Jane  30, 1887, 1  have  been  nnable  to  devise  any  plan  for  removi 
shoal  3  miles  below  Jndsonia,  except  by  dredging.  Of  coarse 
dams  might  be  nsed  and  the  money  expended  as  far  as  it  would  g 
if  the  cut  was  not  made  the  entire  length  of  the  shoal,  navigation 
not  be  benefited. 

If  it  were  possible  to  seize  upon  the  exact  moment  of  extren 
water  it  might  be  possible  to  find  men  who  would  hold  plo^ 
scrapers  in  2  feet  of  water,  and  thus  the  entire  shoal  be  deepened 
1  foot. 

This  would  only  be  about  a  third  of  the  work  required,  and  bef 
sorting  to  these  make  shifts  it.  was  thought  best  to  wait  the  furtl 
tion  of  Congress.  Five  thousand  four  hundred  dollars  in  addil 
the  balance  on  hand  is  the  amount  required  to  complete  the  pro 
per  the  original  estimate.  It  is  recommended  that  this  sum 
propriated.  Compared  with  benefits  to  be  conferred  upon  th< 
mercial  interests,  this  amoiiut  is  very  small. 

This  stream  is  located  in  a  very  prosperous  section  of  the  State 
present  commerce  amounts  to  upwards  of  13,500  bales  of  cottc 
4,700  tons  of  imported  merchandise. 

A  great  deal  of  fruit  is  being  raised  and  the  amount  is  inoi 
rapidly  each  year.    The  returns  will  be  immediate. 


OOMMEBOE. 
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about  400  tons  of  general  merchandise  woold  be  shipped  by  river  at 
once. 

A  packet  drawing  3J  feet  of  water  now  makes. regular  trips  the  year 
round  to  a  point  just  below  these  shoals. 

The  country  round  about  Judsonia  has  been  visited  in  person,  and  I 
find  its  resources  have  only  begun  to  be  developed.  I  should  say  that 
the  present  commerce  would  double  itself  in  five  years. 

As  to  benefits  to  community  if  completed,  it  is  hard  to  estimate  the 
benefits  that  cheap  transportation  would  give  to  a  community  that  has 
known  only  a  railroad  outlet,  and  only  one  at  that. 

No  one  will  question  but  what  they  will  be  very  great,  how  great  can 
be  told  only  by  recalling  what  such  transportation  has  done  for  other 
fertile  sections ;  but  it  may  be  safely  said  that  the  benefits  will  be  so 
great  that  the  outlay  will  sink  into  utter  insignificance. 

Money  statement. 

Ainonnt  appropriated  by  act  approved  Aagast  5, 18d6 $3, 000. 00 

Jnly  1,  1887,  amoaut  expended  durlDg  Usual  year,  exclnsivo  of  liabilities 
outstanding  July  1,  1886 412.90 

July  1,  18!J7,  amount  available 2,587.10 


< 


'Amount  (estimated)  required  for  completion  of  existing  prcnect .r>,  400. 00 

Amountthatcanbeprontably  expended  in  fiscal  year  ending  June  30, 1889      7, 987. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


BXPkNSB  ACCOUNT,  IMPROVING  LITTLE  RED  RIVER,   ARKANSAS. 

Pay-ron,  labor  etc $202.00 

Oeneral  supplies 88.62 

Subsistence  supplies 35.00 

Transportation 17.90 

TraveUng  expenses 47.84 

Stationery , 5.78 

Telegrapb  service .^ 1. 11 

Fuel 1.75 

400.00 
Reserved  as  per  letter  from  Chief  of  Engineers,  April  21,  1887 12. 90 

412.90 


V3. 

IMPROVEMENT  OF  SALINE  RIVER,  ARKANSAS. 

Before  improvement  this  river  was  obstructed  by  snags,  logs,  drift- 
piles,  and  overhanging  trees  and  by  shoals. 

The  original  plan  for  imi)roveraent  contemplated  the  rendering  of  its 
channel  navigable  as  high  as  practicable  or  as  commerce  demanded  by 
the  removal  of  these  obstrnctions,  and  then  further  improvement  of  the 
shoals  if  the  commerce  warrantea. 

There  was  expended  upon  this  river  up  to  June  30, 1886,  $21,356.26. 
This  has  practically  cleared  the  river  so  far  a^  the  navigation  demands. 

Doribg  the  fiscal  year  ending  June  30, 1887,  $168.24  has  been  ex- 
pended in  the  care  of  the  property  and  the  records. 
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Until  the  requiremeiit.s  of  eouiincrco  are  g^reater  than  they  iin*  now, 
it  is  not  recommended  that  any  further  api)ropri;itioiis  be  made.    From 
$5,00()  to  80,000  per  year  would  keep  this  river  iu  n  fair  luvvigahle  <^n 
dition  during  medium  stages  of  water  for  250  miles  from  its  moalbJbt 
is,  up  to  Big  Island,  should  it  bo  required. 

COUOIERCE. 

The  amount  of  commerce  when  work  of  improvement  began  wasa^ 
follows : 

Cotton,  about  20,000  bales,  valued  at p0i,m 

Staves,  timber,  etc.,  estimated  at 10,(ft 

Hides,  about  4,000  pounds,  sundries,  etc 2,0* 

Tobacco,  about  15,000  pounds,  valued  at i,OI 

Value  of  down  freight 814, OOf 

Beturu  stores,  supplies,  estimated 500,W 

Total 1.314,M 

The  efl'ect  upon  rates  of  insurance  and  freight  are  not  kuown. 

The  eflect  upon  competing  routes  of  transportation  is  not  known. 

As  to  prospective  advantages  to  commerce  if  completed,  the  impro<> 
ments  have  now  been  carried  beyond  the  present  demands  of  coinment 

As  to  benefits  to  community  if  completed,  this  river  drains  arej 
fertile  country  and  can  be  made  a  very  fine  commercial  bi^hway  dorm 
eight  or  nine  months  of  the  year,  when  the  country  is  saffieicntly  wel 
settled  to  demand  it.  At  present  steamboats  seem  to  bavo  abaudooeii 
the  river.  It  was  put  in  very  good  order  in  1884  and  1885,  and  re; 
during  that  time  only  one  steamboat  appeared  upon  it,  and  that  vm 
but  one  trip. 

Improvements  now  would  appear  to  be  premature,  thongh  the  day 
hastens  when  they  will  be  of  great  benefit. 

Money  statement 

July  1,  188G,  amount  available flfitS 

July  1,  IH87,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstandioc  July  1,  1886 $140.00 

July  1,  18S7,  outstanding  liabilities 28.24 


EXPENSE  ACCOUXT,   IMPROVIKG  SALINE  RIVER,   ARKA2V8AS. 

Pay-roll,  labor,  etc jUiJI 

Oflico  rent llll!      30i9! 

Trauspol  ration .JII'!!     21* 

leafl 
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REMOVING  OBSTRUCTIONS  IN  ARKANSAS,  RIVER,  ARKANSAS. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  ea«y  matter  to  determine  what  was  the  origiDal  con 
dition  of  the  navigable  portion  of  this  stream ;  but  from  the  delta-lik« 
character  of  its  lower  portion,  and  the  tendencies  now  manifest  io  its 
upper  xeaeVxe^,  \l  m^^  >a^  VcvK^w^^^wv  -s^t^  ^^v\&%t^utial  gfroands,  tW 
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sbiftiDgsaud-bars,  numeroas drift-piles,  and  daugerous  soags  character- 
ized the  obstacles  lo  navigation  in  the  lower  reaches,  and  gravel  and 
rock  shoals,  with  a  few  snags  and  many  overhanging  trees  constituted 
those  of  the  upper  reaches.  The  numerous  so  called  steam  boat  grave- 
yards now  pointed  out  by  old  pilots  support  this  idea. 

Such  annual  reports  of  the  Chief  of  Engineers  as  I  have,  dating  from 
1868,  together  with  House  Ex.  Doc.  No.  G4,  Forty-eighth  Congress,  first 
session,  indicate  that  except  at  a  few  places,  such  as  Pine  Bluff,  Ark., 
and  Fort  Smith,  the  general  plan  of  improvement  has  consisted  in  snag- 
ging operations,  which  includes  cutting  overhanging  trees,  and  in  build- 
ing wing-dams  to  improve  the  shoals,  the  idea  being  to  afford  tempor- 
ary relief  to  navigation  until  complete  surveys  should  render  it  possible 
to  project  a  plan  for  the  radical  and  permanent  improvement  of  the 
navigable  portion  of  the  entire  river. 

For  the  exceptions  noted,  attention  is  respectfully  invited  to  reports 
upon  those  special  cases.  The  appropriations  have  been  made  some- 
times for  the  entire  navigable  reach  and  sometimes  for  certain  sections. 

The  grand  total  of  all  these  appropriations  up  to  June  30,  1880, 
amounts  $440,251.87.  Of  this  there  had  been  expended  to  June  30, 1885, 
$340,535.46,  exclusive  of  certain  sums,  aggregating  over  $100,000,  that 
were  appropriated  with  the  Mississippi  and  Missouri  rivers,  so  as  not 
readily  to  be  determined. 

The  most  permanent  result  of  all  this  expenditure  consists  in  a  series 
of  maps  made  by  S.  T.  Abert  from  a  survey  of  the  river  from  Fort  Gib* 
son,  Ind.  T.,  to  Big  Rock,  Ark.,  3  miles  above  Little  Rock,  Ark.,  in 
the  year  1870.  From  tho  nature  of  the  case  the  balance  of  the  work 
has  been  each  year  a  repetition  of  that  of  preceding  years. 

One  iron-hulled  snag-boat  and  one  light-draught  wooden  snag-boat, 
with  all  the  appliances  necessary  for  snagging  operations,  were  the 
visible  signs  of  the  balance,  while  the  gratitude  of  those  interested  in 
the  navigation  of  the  river,  for  a  navigation  rendered  yearly  less  and 
less  dangerous  by  the  operations  of  these  two  boats,  is  the  only  evidence 
existing  and  the  only  evidence  to  be  expected  of  work  that  must  be 
done  in  a  stream  like  this,  until  by  some  system  of  permanent  improve- 
ment caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is  no 
longer  furnished. 

The  most  economical  management  of  snag-boats  requires  not  less  than 
$35,000  annually  to  give  absolutely  indispensable  aid  to  navigation ;  a 
navigation  in  which  a  vast  amount  of  commerce  is  vitally  interested. 

About  $7,000  was  available  in  the  year  ending  June  30, 1880,  and 
$10,875  was  appropriated  in  August,  1880. 

In  two  years,  then,  to  do  $70,000  worth  of  work,  there  has  been  but 
about  $27,000  of  money. 

Despite  the  most  rigid  economy  and  the  practice  of  allowing  the  boats 
to  work  under  the  most  favorable  conditions,  by  which  a  great  number 
of  obstructions  were  removed,  the  snags  have  gained  ground  until  one 
of  the  snag-boats  even  was  sunk  by  a  daugerous  snag. 

Being  a  staunch  boat,  it  was  raised  and  repaired.  About  the  same 
time  a  boat  of  commerce  was  totally  wrecked  by  a  similar  accident. 

The  appropriation  made  by  act  approved  August  5,  1880,  was  ex- 
pended between  Fort  Gibson  and  the  mouth,  where  most  required,  the 
design  being  to  give  a  good  daylight  channel,  at  first,  and  then  widen 
it  for  the  night  running. 

The  funds  were  exhausted  before  a  day  channel  could  be  opened.  A 
short  reach  between  Little  Rock  and  Pine  Bluft',  and  the  entire  reach 
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accoant  of  her  decayed  wooden  hall.  As  the  Henry  Sheldon  is  requi 
ordinarily  upon  the  White  and  Black  rivers,  it  is  very  d^irable  that 
next  appropriation  should  be  large  enoagh  to  build  a  new  hull  fori 
boat,  its  machinery  and  upper  works  l^ing  in  prime  eonditioD. 
modeling  her  after  the  Henry  Sheldon  she  will  be  able  to  cope  with 
heavy  snags  in  the  u[)per  river  that  have  been  too  heavy  for  her  so 

This  will  require  no  new  machinery  except  capstans. 

Under  the  proper  headiugr  will  be  found  recommendations  in  reg 
to  the  permanent  improvement  of  the  river.  When  sach  improveni 
is  made,  snagging,  except  upon  a  very  small  scale,  will  be  no  longei 
quired.  That  prompt  attention  to  the  permanent  improvement  wc 
save  the  present  heavy  outlays  for  snagging,  goes  without  saying, 
until  it  is  attended  to,  commercial  interests  will  suffer  g^reatly,  on 
money  is  available  to  keep  the  channel  free  from  snags. 

In  three  years  there  has  been  a  most  remarkable  interest  devdo 
in  industries  of  all  kinds,  and  this  State  is  like  a  yonn^  State  in  m 
respects. 

The  people  are  waking  up,  but  there  having  been  no  sjstematii 
fort  made  to  gather  statistics,  those  submitted  here  will  fall  much  b< 
what  actually  could  be  given  were  there  any  records. 

For  statistics,  as  well  as  for  other  data,  the  report  ander  head  '^ 
proving  Arkansas  River,  Arkansas,"  should  be  read  in  this  conned 

After  what  precedes,  it  will  bo  seen  that  a  larger  appropriation  t 
usual  will  be  now  required,  as  the  work  is  so  far  behind.  Ten  thoufi 
dollars  will  be  required  to  build  a  new  hull  for  the  Wichita  and  to  tr 
fer  the  upper  works,  and  960,000  should  be  at  once  made  availabk 
snagging.  It  is  therefore  recommended  that  $70,000  bo  appropri) 
for  improvement  under  this  head. 

In  my  last  annual  report  it  was  recommended  that  $1,500  be  ap 
priated  to  complete  the  survey  from  Wichita,  Kans.,  to  Little  E 
Ark. ;  $1,125  was  appropriated.    Of  this,  $570.83  has  been  exnende 
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over  this  river.  Id  1852  a  gentleman  in  Little  Bock  lost  five  oat  of  six 
of  tbo  steam-boats  owned  and  run  by  him  in  one  season — dne  to  snags. 
Navigation  must  have  been  very  uncertain  in  1833,  and  commerce 
light. 

It  is  estimated  that  insurance  and  freight  rates  have  been  reduced 
one-third  by  the  improvement  already  effected.  As  to  effect  upon  rates 
of  competing  routes  of  transportation,  there  arc  many  points  where 
there  is  no  competition.  Where  there  are,  cotton  is  carried  at  25  to  50 
cents  per  bale  cheaper  by  water  than  by  rail,  and  other  merchandise  ac- 
cordingly.   This  must  keep  railroad  rates  down. 

As  to  prospective  ad  vantages  to  commerce  if  completed,  observations 
show  that  whenever  the  snag-boats  by  thorough  work  get  the  channel 
reasonably  well  cleared  the  boats  run  night  and  day,  eagerly  taking 
advantage  of  the  brief  interval  before  appropriations  fail  and  the  an- 
nual crop  of  snags  can  not  therefore  be  removed.  For  further  details, 
see  the  report  for  improving  Arkansas  Kiver,  Arkansas. 

As  to  benefits  to  community,. if  completed,  nothing  better  can  be  fur- 
nished under  this  head  than  a  few  extracts  from  a  letter  from  the  Little 
Bock  Board  of  Trade,  of  date  July  27, 1886,  as  follows,  viz : 

The  region  to  be  benefited  by  the  improvements  embraces  the  richest  lands  west 
of  the  Mississippi  River,  the  center  of  cotton  production  per  acre  in  natnral  soils  in  the 
United  States  and  probably  in  the  world. 

Twenty  of  the  most  populous  and  productive  counties  in  the  State  of  Arkansas 
are  directly  interested  in  this  measure  of  river  improvements.  In  1880  these  counties 
had  a  jK>pnlation  of  256,664,  and  produced  212,373  bales  of  cotton  and  7,000,000  bushels 
of  ^aiD,  com,  oats,  rye,  wlieat,  etc. 

The  State  increased  in  population  during  the  last  decade  65  per  cent.;  in  area  of  till- 
able lands,  84.5  per  cent.,  and  doubled  her  crop  of  cotton. 

The  commercial  growth  and  prosperity  of  Fort  Smith,  Little  Rock,  and  Pine  Bluff, 
the  three  largest  cities  in  the  valley  of  the  Arkansas,  demonstrates  that  to-day  over 
300,000  industrious  and  deserving  citizens  are  closely  concerned  in  the  improvement 
of  the  Arkansas  River. 

As  to  the  lumber  and  forest  products,  the  coal  and  other  articles  which  should  have 
cheap  transportation,  a  channel  such  as  is  proposed  would  benefit  a  large  and  grow- 
ing class  of  industries  and  a  prospective  commerce  of  very  large  proportions. 

For  further  details,  see  report  for  improving  Arkansas  Kiver,  Arkan- 

8SIS. 

For  plans  and  estimates  for  the  reach  from  Wichita,  Kans.,  to  Fort 
Oibson,  Ind.  T.,  see  Ex.  Doc.  No.  90,  Forty-ninth  Congress,  first  session. 

Money  statement 

July  1,  1886,  amount  available $1,310.10 

Received  from  sale  of  f\iel  to  officer 6.00 

Amount  appropriated  by  act  approved  August  5,  1886 19,875.00 

$21,191.10 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ouUtanding  July  1,1886 18,534.65 

July  1,  1887,  outstanding  liabilities 229.50 

18,704.15 

July  1,  1687,  amount  available 2,426,95 

f  Amount  (estimated)  required  for  completion  of  existing  project,  an- 
nually, until  permanent  improvements  are  effectively  begun 35, 000. 00 

^  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1889    70, 375. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  18d6  and  1867. 

RXPBXSF.     ACCOUNT,     REMOYINQ    0D8TRUCTI0N8,   ARKANSAS  RIVKR,    ARKANSAS    AND 

KANSAS. 

Payroll,  labor,  etc %VJ.,'3fl'^Ar% 

General  supplies '^>^*^**^^ 

Subsistence  supplies -         \^'?§i^.^^ 
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V5. 

IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS. 

By  act  approved  Augast  5, 1886,  $75,000  was  appropriated  nndez 
head,  its  distribation  being  iDdieated  in  the  following  words  and  figi 

Iniproviug  tlio  Akatmns  River,  Arkansas,  ContinaiDj;  improvement,  acoordii 
tho  plau  and  rccomtnondatioDs  in  Appendix  V  13,  Ex.  Doc.  1,  Forty-ninth Cooj 
of  which  thiro  are  to  bo  expended  $d,000  at  Pine  Blafi',  $13,000  at  Fort  Smith 
$10,000  At  Dardaoellc,  or  so  mach  thereof  ander  these  sams  rrepectively  as  m 
nccrssary  at  these  points. 

The  approved  project  for  the  expenditure  of  thissam  may  be  sum 
ized  as  follows: 

At  Pine  Bluflf  the  $8,000  is  to  be  used  in  extending  and  repairiofl 
dikes,  a  portion  of  it  to  be  held  as  a  contingent  to  watch  the  actic 
the  river,  the  idea  being  to  cause  the  river  to  become  less  and  less 
gerons  to  tho  town  front. 

At  Fort  Smith  the  $13,000  to  be  expended  in  erecting  a  permc 
dike  a  little  above  the  town  and  upon  the  opposite  side  of  the  rive 
as  to  contract  the  channel  and  prevent  it  from  leaving  the  city  whai 

At  Dardanello  the  $10,000  is  to  be  expended  in  erecting  a  perrat 
dike  abovaand  opposite  the  town  in  such  position  as  to  remove  thes 
bar  now  in  front  of  the  wharves. 

From  Little  Rock  to  the  mouth  the  balance,  and  so  mach  as  mai 
be  required  at  the  three  places  above  specified,  to  be  expended  in 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards 
permanent  improvement  of  the  river,  to  give  an  all-year- round  dep 
water  of  at  least  5  feet  at  extreme  low  water. 

These  dikes  to  serve  as  contraction  works,  but  in  no  instance  is 
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Pine  Bluff,''  and  were  of  80  grave  a  nature  that  a  re-enuineration  here 
would  occupy  too  much  space. 

From  Little  Bock  to  the  mouth  of  the  river  the  river  consists  of  alter- 
nating bars  and  caving  banks,  with  crossings  more  or  less  troublesome 
at  low  water,  a  few  of  the  latter  operating  to  effectually  close  the  river 
to  navigation  at  extreme  low  water  fbr  even  boats  drawing  but  2  feet 
of  water. 

In  all  cases  of  this  kind  the  crossings  occur  at  points  at  which,  while 
the  river  is  falling  from  a  10-foot  stage  to  extreme  low  water,  its  water 
is  60  widely  spre^  that  it  develops  no  channel  at  any  point 

Three  years  of  careful  study  of  the  river,  combined  with  the  testi- 
mony of  the  navigators  of  the  river,  all  point  to  this  fact,  that  the  cross- 
ings are  deep  or  shallow  in  proportion  as  the  water  is  narrow  or  broad  at 
or  above  the  crossing,  and  that  a  very  slight  contraction,  such  as  that 
produced  by  a  few  logs,  tree  tops,  and  sometimes  clay  lumps,  just  suffic- 
ient to  give  defining  character  to  the  current,  will  convert  a  bad  cross- 
ing into  a  good  one. 

During  the  fiscal  year  ending  June  30, 1887,  $4,410.15  were  expended 
at  Pine  Bluff  in  care  of  property,  repairs  to  plant,  and  extension  of  Dike 
No.  1. 

The  steady  fill  that  occurred  along  the  town  front  during  the  year 
ending  Jane  30, 1886,  being  produced  so  largely  by  Dike  No.  1  that  it 
appeared  that  to  continue  the  successful  protection  of  the  town  and 
remove  the  dangerous  limits  of  the  action  of  the  water  farther  from  the 
same,  it  was  only  necessary  to  extend  this  dike.  No  heavy  rise  has 
occurred  since  it  was  completed.  A  12  foot  rise,  however,  has  shown 
that  the  desired  results  will  be  secured. 

Upwards  of  100  feet  of  the  opposite  bank  caved  in,  and  the  point  of 
impact  of  the  forees  of  the  current  was  moved  from  the  end  of  Dike  No. 
2  to  tiiat  of  Dike  No.  3,  and  extensive  filling  took  place  along  the  entire 
front,  except  the  lower  blocks,  and  it  is  fast  gaining  upon  them. 

The  old  works  are  all  in  excellent  condition.  Back  of  Dike  No.  2, 
where  the  worst  action  of  the  river  occurred  in  1883  and  1884,  there  is 
flourishing  three-fourths  of  an  acre  of  young  willows  and  Cottonwood, 
from  3  to  5  feet  high,  over  a  place  where  there  was  from  35  to  40  feet  of 
water  at  extreme  low  water. 

A  judicious  watch  is  all  that  is  now  needed  to  preserve  the  town  and 
the  navigation  of  this  reach.  The  town  has  taken  on  a  new  life,  street 
railways,  new  water-works,  the  latter  located  where  the  greatest  dan- 
ger lay  in  1882  and  1883,  and  a  fine  hotel,  one  of  the  finest  in  the  State, 
right  back  of  the  point  where  in  1883  and  1884  120  feet  represented  the 
inroad  of  the  river  in  one  season,  are  a  few  of  the  many  things  to  show 
what  has  been  effected  by  the  works. 

As  the  Arkansas  River  may  change  its  regimen  above  the  city  and 
bear  down  upon  new  curves,  and  so  take  the  works  at  a  disadvantage, 
a  contingent  fund  of  $8,000  should  be  made  available  for  the  fiscal  year 
ending  June  30, 1889.  If  it  is  not  all  required  at  this  point,  and  the 
chances  are  that  only  a  small  part  will  bo  so  required,  it  can  be  used 
elsewhere. 

All  the  plant  formerly  used  here  is  now  doing  splendid  service  upon 
the  general  improvement  from  Little  Rock  to  tiie  mouth.  The  repair 
of  this  plant  and  some  other  expenses  in  a  small  way  that  pertained  to 
the  general  heading  referred  to  have  been  paid  out  of  this  allotment  in 
accordance  with  the  terms  of  the  act. 

At  Fort  Smith  $12,662.49  were  expended  in  the  erection  of  a  permea- 
ble dike  1,300  feet  in  length,  extending  from  a  point  upon  tYi^\yii»\^5.^^. 
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tuo  looi  01  anoiDer  row  oi  pues  cinven  paraiiei  lo  i^ue  nrsi}  row,  ana 
distance  of  about  10  feet  from  it 

No  rise  of  any  moment  occurred  during  the  erection  of  this  dike,  oi 
to  the  end  of  the  fiscal  year,  so  no  report  can  be  made  as  to  the  ei 
produced  by  it.  It  is  not  believed  that  any  more  fands  will  be  reqa 
at  this  x)oint.  The  surplus  material  and  the  plant  has  all  been  tr 
ferred  to  Little  Bock,  for  use  in  the  same  manner  as  ontlined  in  thei 
of  the  Pine  Blufif  plant 

The  small  balance  of  $337.51  has  not  yet  been  applied  elsewher 
accord  with  tiie  provisions  of  the  act,  in  order  that  time  might  be  b 
see  whether  it  should  be  required  to  repair  some  minor  breach  in 
dike.  When  it  becomes  evident  that  it  is  not  so  reqaired,  it  wil 
utilized  below  Little  llock  as  directed. 

At  Dardanelle  $6,189.17  were  expended  in  the  erection  of  a  pen 
ble  dike  300  feet  long,  in  all  respects  similar  to  the  one  erected  at '. 
Smith,  except  that  material  being  cheaper,  a  horizontal  stringer 
added  to  the  lower  row  of  piles,  and  horizontal  as  well  as  <Uag 
biaces  used,  giving  a  stronger  dike,  as  it  is  subjected  to  the  actic 
greater  forces  than  at  Fort  Smith.  As  at  Fort  Smit^  no  rise  hai 
cnrred  and  no  results  can  be  reported. 

This  does  not  complete  the  work  at  this  point 

The  problem  of  transferring  the  river  to  the  wharves  withoat  ca 
the  banks  next  the  town  requires  care  in  its  solution,  and  as  no  exp 
accrues  by  virtue  of  the  suspension,  it  seemed  best  to  erect  a  leng 
dike  clearly  too  short,  and  note  its  effects  carefully,  and  thos  be  ab 
tell  practically  how  much  additional  work  will  be  reqoired. 

With  the  success  had  so  far,  the  necessary  work  shoald  becompl 
and  a  small  balance  left  for  use  elsewhere,  as  provided. 

From  Little  Eock  to  the  mouth  $6,G55.15  were  expended  in  begin 
the  work  according  to  the  approved  plans.  The  plant  was  collected 
put  in  order  for  work,  material  purchased,  and  the  mattress  for  the 
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The  impr(»vemeDt  of  these  places  for  these  boats  beiog  directly  in  the 
line  of  the  improvement  as  set  forth  in  the  original  plan  gives  a  good 
opportunity  to  test  the  plan  if  there  is  any  doubt  about  it,  and  it  is  be- 
lieved that  with  ordinary  success  by  February  14, 1888,  all  these  places 
will  have  received  attention. 

The  continued  success  of  the  works  at  Pine  Blufif,  which  involve  the 
principles  upon  which  the  new  works  are  based,  warrants  the  belief  that 
the  new  works  will  succeed  as  well. 

So  far  as  the  plans  have  been  elaborated  to  that  extent  that  they  have 
fallen  under  the  eyes  of  men  long  familiar  with  the  operations  of  the 
Arkansas  Biver,  they  meet  the  unanimous  approval  of  these  practical 
men.  Theory  and  practice  thus  harmonizing,  good  results  must  follow, 
especially  where,  as  in  this  case,  the  plans  were  wholly  evolved  before 
the  men  who  are  now  so  confident  of  their  success  in  a  practical  way 
knew  of  their  general  character. 

It  may  be  well  to  state  that  at  all  these  points  the  river  spreads  over 
so  much  territory  while  falling  from  a  10-foot  to  a  3-foot  stage,  that  it 
loses  defining  power  at  any  given  point. 

The  permeable  low  dikes  will  simply  act  in  a  mild  way  to  give  this 
defining  power  at,  say,  from  a  6foot  stage  down,  acting  as  stumps,  logs, 
and  trees  often  do,  to  produce  a  good  channel,  where  but  for  these  sim- 
ple obstacles  there  would  be  none  at  extreme  low  water. 

As  $250,000  was  named  as  the  amount  that  could  be  profitably  ex- 
pended and  but  $44,000,  plus  the  surplus  from  Pine  Blufi',  Fort  Smith, 
and  Dardanelle,  was  appropriated,  it  is  evident  that  only  a  beginning 
can  be  made. 

By  using  plant  already  in  existence,  this  can  be  made  available  as 
indicated.  To  enter  upon  the  project  properly  the  first  appropriation 
should  be  at  least  $250,000,  in  order  to  purchase  the  best  plant. 

To  complete  the  project  as  set  forth  in  Appendix  V  13,  Executive 
Document  1,  Forty-ninth  Congress,  $2,494,544  will  be  required,  of  which 
$250,000  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30, 1889. 

I  would  respectfully  invite  attention  to  the  wonderful  development  of 
this  State,  and  the  natural  tendency  of  all  this  to  make  Little  Bock  a 
great  commercial  center. 

All  the  statistics  connected  with  all  my  reports  bear  upon  this  more 
or  less.  As  the  reach  of  river  under  consideration  has  Little  Bock  at 
its  head,  the  great  importance  of  these  works  becomes  more  apparent. 

A  careful  study  of  statistics  for  three  years  convinces  me  that  the 
State  of  Arkansas  will  ere  long  rise  many  files  in  the  rank  of  the  States, 
and  public  improvements  will  return  manifold  their  cost  in  material 
benefit  to  the  entire  State. 

GOMMEBGE. 

It  is  difficult  to  ascertain  the  amount  of  commerce,  when  work  of  im- 
provement began,  for  the  entire  reach  in  question,  but  some  idea  may 
be  formed  of  it  when  it  is  remembered  that  in  my  last  annual  report 
the  river  trade  of  Little  Bock  alone  is  set  down  at  $1,635,000  by  careful 
computation,  exclusive  of  its  greatest  staples,  cotton  and  cotton  seed. 

Some  idea  of  the  commerce  of  Little  Bock  alone  can  be  had  from  the 
following  condensed  statements,  taken  from  the  published  report  of  the 
Little  Bock  Board  of  Trade  for  the  year  1880 : 

Total  annnal  sales  of  merchandise  of  all  kiuds $13,790^860 

Total  aDunal  shipments  of  apples,  onions,  etc pounds..      5,694<»^n 

Total  annual  shipments  of  flonr  and  meal do....     12, 41^^^'^ 
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Total  aonnal  shipments  of  gmin  ami  bran poands..  $33, 147,539 

Total  anoaal  shipments  of  paekiDg-honHO  prodoets do 8,467,983 

Total  annual  shipments  of  livestock do....  2,972,2flG 

Total  annual  shipments  of  cotton biUcs..  <>XOoO 

Annoal  river  trade I,e00,a» 

See  also  Animal  Report  of  Chief  of  Engineers  for  188G,  pages  1390, 
1391.  • 

As  work  was  only  begun  in  June,  and  is  not  folly  under  way,  it  is  too 
soon  for  any  results  in  the  way  of  redaoed  rates  of  insoranoe  and  fieigfat 
Effect  upon  rates  of  competing  routes  npon  transportatioa  can  not  be 
known  for  the  same  reason. 

To  give  the  advantages  to  oommerce,  if  oomi^ted  fully,  would  be  to 
enter  upon  the  commerce  of  a  great  State,  and  would  roquire  an  amoont 
of  time  f 'r  compilation  and  record  that  would  be  entirely  out  of  tke 
question.  It  is  forecasting  the  future  of  the  State's  metrc^mlis  andxafl* 
road  center.  All  that  prevents  two-thirds  of  the  freight  now  sent  tod 
received  at  Little  Bock  fit>m  being  handled  by  the  river,  is  the  finet  that 
there  arc  months  of  great  uncertainty  and  the  time  lost  by  the  boiti 
exhausts  the  proQts. 

Probably  no  data  better  than  that  given  in  the  board  of  trade  cir» 
lar  appended  is  available,  yet  I  am  satisfied  that  this  only  represcatt 
about  half  that  could  be  presented  were  there  means  of  getting  at  tk 
shipments  along  the  river. 

As  to  benefits  to  community  if  completed,  the  n^d  increase  in  pw- 
perity  of  this  State,  during  the  two  years  spent  at  this  office,  leniirii 
me  more  of  the  frontier  growth  of  the  West  than  of  the  growth  oft 
State  of  the  age  of  this  one. 

The  best  statistics  that  I  have  are  all  found  in  the  board  of  tn(k 
circular,  but  it  is  my  duty  to  add  that  the  records  of  the  past  are  •» 
^criterion,  from  the  fact  that  this  State  is  coming  forward  with  giait 
strides. 

It  would  be  redundancy  to  reproduce  in  this  report  the  printed  ■l^ 
ter  found  in  the  circular.  It  is  my  belief  that  this  circolar  will  pion 
ample  to  convince  any  one  of  the  great  benefits  to  be  conferred,  yei> 
just  conception  can  only  be  formed  by  looking  at  some  great  ferd^ 
river  valley  in  the  northern  or  eastern  States  as  they  were  years  ap^ 
and  as  they  are  now  since  settled  up,  with  its  river  improved. 

What  benefits  have  accrue<l  to  that  community  will  surely  accme  t» 
this,  with  this  addition,  that  the  mineral  resources  of  this  vall^  arett 
be  added.  Its  coal  products  alone  and  its  wealth  of  timber  will  pbos 
it  well  to  the  fore. 

When  the  vast  acreage  of  the  Indian  Territory  is  brought  under  eii' 
tivation,  its  products  must  go  this  way. 

That  already  well  known  and  exceedingly  fertile  State  of  Eaos** 
will  find  Fort  Smith  or  Little  Hock  its  nearest  water  ouUet,  eventually- 

It  will  be  seen  how  difficult  it  is  to  handle  this  question  briefly,  if  ^ 
is  borne  in  mind  that  with  deep  water  to  New  Orleans  from  the  GoU. 
the  Mississippi  improved,  and  the  Arkansas  River  navigable  to  Littk 
Rock  by  boats  drawing  5  feet  of  water,  we  have  the  conditions  likdy 
to  exist  when  the  improvement  is  completed. 

I  have,  tbcreforc,  only  attempted  to  outline  this  matter,  and  tiost 
that  when  this  portion  of  the  report  is  read,  a  map  of  the  territoiyoot- 
ered  may  be  had  in  mind,  as  this  will  probably  be  of  itself  the  stroagest 
proof  that  the  benefits  likely  to  accme  can  but  be  too  vast  to  be  vom 
marized  in  a  report  like  this. 
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Money  statement 

Received  from  Bale  of  fuel  to  officer 113.50 

Amount  appropriated  by  act  approved  August  5,  18dG 75,000.00 


July  1,  1887,  amount  expended  during  fiscal  year,  oxclusfve 

of  liabilities ont^t^nding  July],  1886 $26,662.40 

July  1,  1887,  outstanding  liabilities 3,482.46 


75, 013. 50 


30, 144. 86 


July  1,1887,  amount  available 44,86a64 

Amount  (estimated)  required  for  completion  of  existing  project 2, 494, 544. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 250,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


EXPENSE  ACCOUNT,  IMPROVING  ARKANSAS  RIVEK,  ARKANSAS. 

Pay-roll,  labor,  etc $13,029.61 

General  supplies  12,993.53 

Transportation « 1,618.95 

SUtionory 26.58 

Telegraph  service 31.56 

Traveling  expenses 1, 174.41 

Fuel  149.34 

Rent  of  office  and  land 376.75 

Subsisteuce  supplies 516.23 

29,916.96 
Reserved  as  per  letter  from  Chief  of  Engineers,  Apiil  21,  1887 227.90 

30, 144. 86 


IMPROVEMENT  OF  ARKANSAS  RIVER  AT  PINE  BLUFF,  ARKANSAS. 

The  reach  of  river  that  lies  in  the  vicinity  of  Pine  Bluff,  Ark.,  was 
in  a  very  bad  condition  prior  to  any  attempts  at  improvement. 

At  one  point  a  cut-off  was  threatened,  which  would  change  the  slope 
of  the  river  from  three-fourths  of  a  foot  per  mile  to  4  feet  per  mile. 

At  another  point  a  bad  bar  interfered  with  navigation  at  low  water, 
and  in  the  sharp  bend  in  front  of  the  town  of  Pine  Bluff  the  river  was 
eroding  the  banks  with  a  rapidity  that  threatened  the  town. 

The  original  project  proposed — 

(1)  To  protect  the  river  bank  in  front  of  the  town  from  further  ero- 
sion. 

(2)  To  rectify  the  course  of  the  river  in  the  bend  above  town  in  order 
to  remove  a  bar  now  existing  there,  and  also  by  diminishing  the  cur- 
vature of  the  bend  to  lessen  the  tendencv  to  excessive  scour  in  front  of 
Pine  Bluff,  and     . 

(3)  To  prevent  the  formation  of  a  cut-off  then  threatened  across  the 
l>eniu8ula  opposite  Pine  Bluff. 

The  whole  improvement  to  extend  over  13  miles  of  river. 

aixty-scvcn  thousand  two  hundred  and  eighty-seven  dollars  and  four- 
teen cents  was  expended  npon  this  project  up  to  July  1, 1884,  but  owing 
to  having  been  expended  in  small  sums,  by  which  the  works  were  gen- 
erally left  in  an  incomplete  state,  they  were  all  carried  out,  w\W\  ^i^x^ 
exception  of  one  wire-curtain  dike,  without  producing  the  effects  OL^^\\fe^« 
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After  the  passage  of  the  act  approved  July  5,  18S4,  giving  #55,000 
to  this  locality,  a  new  project  was  prepared.  *  This  provided  for  a  dike 
upon  the  lower  end  of  the  bar  al>ove  the  town  to  accelerate  the  pro- 
longation of  that  bar,  ami  also  to  deflect  the  main  body  of  the  water  ao 
as  to  cause  the  river  to  impinge  ui)on  the  town  with  less  force  and  from 
a  different  quarter. 

It  was  expected  that  erosion  would  take  place  opposite  the  dike. 
Other  dikes  were  to  be  located  along  the  town  front  to  check  the  velodtr 
of  current  and  cause  a  deposition  of  the  eroded  material  hereinbefoie 
mentioned ;  a  contingent  fund  to  bo  reserved  to  watch  effects  and  eor- 
rect  any  unforeseen  tendencies  of  •the  river. 

Upon  this  new  project  there  had  been  expended  to  June  30, 188(, 
$53,034.67,  producing  the  desired  effects  as  set  forth  in  detail  in  fonMr 
reports. 

During  the  fiscal  year  ending  June  30, 1857,  $2,472.83  were  expended 
in  extending  Dike  No.  1  and  in  the  care  of  the  property  and  reondi 
Observations  showed  that  the  extension  of  Dike  No.  1  was  the  most 
effective  means  of  affording  additional  protection  to  t^e  town-frook  ai 
it  removed  the  i>oint  of  impact  of  the  main  force  of  the  current  foiite 
downstream,  and  by  forcing  the  river  to  cave  the  opposite  bnk  aad 
cut  out  the  bar,  gave  an  increased  amount  of  material  for  deposit  akH^ 
^f^^  the  town-front. 

^^\  The  effective  action  of  the  entire  works,  as  set  forth  in  my  annnl 

^9p  reports  for  1885  and  1886  (Annual  Beports  Chief  of  En^^neers,  ISSi 

^^**  page  1564,  and  of  1886,  page  1375),  has  continued,  enhanced  by  a^ 

^  ditional  works. 

^  A  bar  is  rapidly  forming  along  the  entire  town-front,  except  a  fev  flt 

the  lower  blocks. 

Every  rise  moves  the  river  further  away  from  the  upper  i>art  of  ^ 
town  and  adds  large  deposits  below  and  around  the  permeable  spor 
dikes  along  the  town  front. 

The  fill  in  this  concave  bend  in  numerous  places  amounts  to  fron  31 
to  40  feet.  The  most  marked  fill  in  what  was  the  worst  place  exceeds 
70  feet.  The  river  shows  a  slight  tendency  to  reach  the  banks  betveci 
Dikes  Nos.  2  and  3,  due  to  its  i>oint  of  impact  having  moved  firom  be 
tween  1  and  2  to  the  locality  specified.  An  extension  of  either  Na  Iff 
2  will  speedily  stop  this,  as  this  accords  with  the  plan.  The  river,  boY- 
ever,  is  taking  a  gentler  curve,  and  it  is  desirable  to  avoid  the  expeest 
of  giving  any  extra  protection  here  if  possible. 

A  contingent  fund  fs  alMmportant  at  this  point.  Another  contiDgat 
of  about  $8,000  should  be  made  available  for  the  fiscal  year  endiB^ 
June  30,  1889,  to  simply  hold  and  further  the  results  already  aooos- 
X>li8hed. 

It  should  be  borne  in  mind  that  a  very  small  outlay  of  money  is  hoy 

accomplishing  results  that  several  hundred  thousand  would  not  do  if 

applied  to  placing  artificial  walls  in  front  of  the  town. 

I  The  river  is  doing  the  work  of  protecting  the  banks,  aided  by  u 

I  insignificant  outlay  of  money.     It  is  liable  to  change*  its  methods  of 

\  work  more  or  less,  and  a  small  sum  is  required  to  alter  the  works  ui 

I  drop  in  a  few  new  ones  to  meet  these  changes.    It  may  now  be  said 

that  with  such  a  contingent  the  salvation  of  the  town  is  assured. 

Much  that  is  interesting  in  a  general  way  relative  to  the  prolongatiOD 
of  bars  and  the  protection  of  caving  banks  might  be  noted  here. 

Suffice  to  say  that  the  Arkansas  Hiver,  being  comparatively  free  froii 
ice  in  its  lower  reaches,  and  carrying  much  sediment  at  times,  it  is  po^ 
sible,  by  the  erection  of  very  slight  and  comiiaratively  inexpensive  works, 
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to  control  the  formatioQ  of  bars  and  to  protect  caving  banks  in  such  a 
manner  a«  to  give  great  aid  to  navigation  and  protection  to  the  banks. 

In  recommending  that  $8,000  be  appropriated,  I  will  add,  as  last 
year,  that  this  seems  a  very  slight  amount  in  view  of  the  vast  interests 
at  stake;  but  it  is  perfectly  adequate  in  the  hands  of  any  engineer  who 
understands  the  nature  of  large  alluvial  streams.  It  must,  however, 
be  steadily  provided,  or  hundreds  of  thousands  will  represent  the  money 
needed  to  repair  damages. 

The  universal  \'erdict  at  Pine  Bluft'  is  now  that  the  Arkansas  Biver  is 
now  under  control.  The  annual  contingent  of  $8,000  can  not  be  regarded 
as  needed  for  experiment,  but  simply,  to  erect  structures  that  time  has 
shown  are  capable  of  absolutely  controlling  the  river  in  this  its  very 
worst  reach,  when  all  interests  are  considered.  In  this  connection  my 
report  for  1885  should  be  carefully  read. 

The  importance  of  the  interests  at  stake  in  this  reach  would  warrant 
an  epitome  of  the  priucipal  statements  embodied  in  that  report.  As 
these  are  all,  however,  now  a  matter  of  printed  record,  sueh  an  epitome 
would  be  surpertiuous.  It  should  be  distinctly  remembered,  however, 
that  no  serious  study  should  be  made  of  this  reach  without  a  careful 
examination  of  the  report  referred  to,  as  the  recommendations  contained 
in  this  report  are  based  almost  entirely  upon  facts  and  figures  found  in 
that  one. 

Money  statement 

July  1,1»86, amount  available 92,4()5.33 

Received  from  sale  of  fuel  to  officer 7.50 

2, 472. 83 
July  1, 1887,  amount  expended  during  fiscal  year,  exoloBive  of  liabilities 
outstanding  July  1, 1886 2,472.83 

(Amount  (estimated)  required  for  completion  of  existing  project,  annually, 
until  river  is  permanently  improved  above 8,000.00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1889      H,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


KXPSNSB  ACCOUNT,  IMPROVING  ABKAN8A8  BIVBB,  PINB  BLU7F. 

Pay-roll,  labor, etc $1,777.84 

Subsistence  supplies 9.00 

General  supplies 448.48 

Traveling  expenses 18.47 

Fuel 165.95 

Telegraph  service 1.31 

Transportation 9.40 

Stationery 9.05 

Rent  of  office 33.33 

2, 472. 83 


pbojbot  of  oaptain  h.  s.  tabeb,  gobps  of  engineebs. 

United  States  Engineee  Office, 

Little  Rock,  Ark,,  September  24, 1886. 

Sib  :  In  accordance  with  the  requirements  of  a  letter  from  the  office 
of  the  Chief  of  Engineers,  dated  Angnst  12,  1880, 1  have  the  honor  to 
submit  the  following  project  for  the  prosecution  of  the  works  of  impro^^ 
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ment  nndftr  the  heading  '^  Improving  the  Arkansas  River,  ArkaDsos. 
Continuing  improvement,  seventy  five  thousand  dollars,  according  to 
the  plan  and  reeommendations  in  ApiK?ndix  V  13,  Executive  Docnment 
one,  Forty  ninth  Congress;  of  which  there  aro  to  be  expended  eigbt 
thousand  dollars  at  Pine  Bluff,  thirteen  thousand  dollars  at  Fort  Smith. 
and  ten  thousand  dollars  at  Dardanell,  or  so  much  thereof  under  tJiosi 
sums,  res))ectively,  as  may  be  necessary  at  those  points,'^  viz: 

For  the  sake  of  perspicuity  the  project  should  be  divided  intofov 
heads,  from  the  wording  of  the  appropriation,  viz : 

I.  The  works  of  improvement  at  LMne  Bluff,  Arkansas. 
II.  The  works  of  improvement  i^t  Fort  Smith,  Arkansas. 

III.  The  works  of  improvement  at  Dardanelle,  Arkansas. 

IV.  The  works  of  permanent  improvement  of  tho  Arkansas  Birn; 
according  to  tho  plans  and  recommendations  in  Appendix  Y  13,  Ei 
Doc.  1,  Forty-ninth  Congress. 

I.  THE  V^-ORKS  OF  IMPROVEMENT  AT  PINE  BLUFF,    ARKANSAS. 

A  triple  problem  presents  itself  at  this  point.  In  a  13-miIe  read!* 
river  a  dangerous  cutoff  is  threatened,  navigation  has  been  difficnlta 
account  of  bad  shoals,  and  prior  to  the  expenditure  of  the  $55,0003^ 
proi)riated  by  act  approved  July  5,  1884,  the  river  threatened  to  si^ef 
the  town  of  Pine  Bluff  out  of  existence. 

The  most  imminent  danger  lay  iu  the  latter  condition  in  July,  1^ 
and  tlie  plans  and  project  upon  which  the  appropriation  just  refem 
to  was  expended  looked  to  saving  the  town,  and  consisted  in  the  iisec| 
both  solid  and  hurdle  dikes  to  deflect  the  current  from  the  bank,tofiij 
out  the  bar  above  the  town,  and  throw  a  bar  into  the  bend  along  !^| 
town  front. 

As  stated  iu  the  annual  report,  upon  which  the  amount  nowioqi^ 
tiou  was  appropriated,  these  works  have  been  very  successful. 

At  the  present  writing  there  are  very  heavy  ^deposits  taking  place  afce 
the  greater  part  of  the  town  front.  This  appropriation  being  based  npi 
the  estimate  given  in  ray  annual  rejHyrt  on  page  1568,  and  again  on  m 
1578,  Appendix  to  the  Annual  Report  of  the  Chief  of  Engineers  forth 
year  1885,  it  constitutes  the  contingent  fund  to  be  used  in  earing  fori 
entire  reach  in  a  threefold  manner. 

In  view  of  the  foregoing  I  have  the  honor  to  recommend  that  tb 
$8,000,  or  "  so  much  under  that  sum  as  may  be  necessary,^  be  exp«Kfc 
as  follows,  viz : 

1.  The  town  front  shall  be  given  additional  protection  by  exteoii^] 
the  dikes  already  constructed  and  building  one  short  hurdle  diketj 
necessary. 

2.  The  tendency  to  a  cutoff  shall  be  watched,  and,  if  necessary,  sWl 
dikes  constructed  to  prevent  its  occurring. 

3.  The  bars  in  the  vicinity  of  the  Rob  Roy  Bridge  shall  be  observec| 
and  correcting  dikes  erected  to  prevent  the  obstruction  of  navigati 
at  that  point. 

The  present  needs,  as  per  a  recent  visit,  arc  confined  to  the  re«^| 
mendations  set  forth  in  No.  1. 

A  heavy  rise,  however,  may  require  attention  to  the  details  set  im 
in  2  and  3.  ' 

II.   THE  WORKS  OF   IMPROVEMENT  AT  FORT  SMITH,  ARKANSAS. 

The  mm  appropriated  by  act  approved  August  5, 1886,  is  theexas^l 
umouut  Ycw>\i\u\Qi\\\i^vV\vN;  \a^^\^Yd\\<i6  «»<5.<ioud  indorsement  upon  »b^ 
ter  from  th^lloii.  3  .^.^^'et^\;^>Cci^'^Q^CL.^?S*.^x<d^^K^^ 
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referred  to  the  office  of  the  Chief  of  Engineers  by  the  honorable  Secre* 
tary  of  War,  and  thence  to  tbis  office,  in  an  indorsement  dated  office  oi 
Chief  of  Engineers,  U.  S.  Army.  Washington,  D.  C,  July  15,  1885. 
While^  therefore,  this  is  associated  with  moneys  that  were  appropriated 
on  estimates  contained  in  Appendix  Y  13,  Ex.  Doc.  1,  Forty-ninth  Con- 
gress. It  is  presumed  that  it  was  made  to  meet  the  recommendations 
contained  in  said  indorsement.    This  fixes  the  plan  and  project  at  once. 

It  should  be  noted  before  proceeding  to  recommendations  that  in  1877 
and  1878  a  brush  and  stone  dike  was  erected  with  a  view  to  contracting 
the  water- way.  This  dike  was  1,100  feet  long  at  right  angles  to  the 
general  direction  of  the  river  with  a  return  of  600  feet  parallel  to  the 
same  general  direction.  The  records  of  this  office  show  that  this  did 
good  work,  but  it  sank  of  its  own  weight  until  it  has  dropped  too  low  to 
bo  eflfective. 

The  indorsement  referred  to,  upon  which  this  appropriation  is  based, 
recommended  the  placing  a  hurdle  dike  upon  the  site  of  the  1,100  feet 
of  old  dike,  or  as  near  as  may  be,  and  for  200  feet  of  the  return. 

I  )ia  vc,  therefore,  the  honor  to  recommend  that  the  $13,000,  ^^  or  so  much 
under  that  sum  as  may  be  necessary,"  be  expended  in  erecting  a  hurdle 
dike  as  indicated  above,  and  according  to  the  details  shown  in  the  ac- 
companying tracing,  modified  to  suit  any  special  local  conditions  that 
may  be  found  to  exist,  the  piles  that  are  used  to  be  protected  against 
scour  by  well-weighted  foot-mats  similar  to  those  used  so  successfully  at 
Pine  Blufi;',  Ark.,  and  weighted  in  a  similar  manner. 

A  careful  examination  of  existing  conditions  will  be  made  prior  to 
erecting  the  works,  and  if  a  slight  change  in  the  location  of  the  dike 
will  give  better  results,  such  change  will  be  made,  providing  always 
that  no  increase  is  made  in  the  cost  of  construction. 

ni.— THK  WORKS  OP  IMPROVEMENT  AT  DARDANELLE,  ARKANSAS. 

The  sum  appropriated  by  act  approved  August  5, 1886,  is  the  exact 
amount  recommended  by  myself  in  the  indorsement  referred  to  under 
the  previous  heading  relative  to  the  works  at  Fort  Smith.  The  same 
course  of  reasoning  under  that  head  fixes  also  this  plan  and  project. 
These  works  differ  from  those  at  Fort  Smith  in  being  entirely  new,  there 
having  been,  so  far  as  any  records  show,  no  work  ever  done  here,  ex- 
cept the  removal  of  snags. 

The  indorsement  referred  to.  upon  which  this  appropriation  is  based, 
recommended  that  a  hurdle-dike  be  erected  upon  a  bar  above  the  town 
to  contract  the  channel  in  keeping  with  the  general  plan  for  the  perma- 
nent improvement  of  the  river,  and  at  the  same  time  to  meet  the  re- 
quirements of  the  local  interests,  thus  jiermanently  improving  the  bar 
and  opening  the  harbor  of  Dardanelle  to  commerce. 

With  the  foregoing  in  view,  I  have  the  honor  to  recommend  that  the 
$10,000,  or  ^'  so  much  under  that  sum  as  may  be  necessary,"  be  expended 
in  the  erection  of  a  hurdle- dike,  as  indicated  above,  and  according  to 
the  details  shown  in  the  accompanying  tracing,  modified  to  suit  any 
special  local  conditions  that  may  be  found  to  exist. 

The  piles  that  are  used  to  be  protected  against  scour  by  well* weighted 
foot  mats,  similar  to  those  used  at  Pine  Bluff,  Ark.,  and  weighted  in  a 
similar  manner.  A  careful  examination  of  existing  conditions  will  bo 
made  prior  to  erecting  the  works,  and  the  dike  located  accordingly. 

It  18  not  possible  to  lay  down  on  paper  the  exact  locality  at  which  the 
dike  is  to  be  placed,  because  the  river  is  building  to  the  bar  upon  which 
the  dike  is  to  be  located.    The  design  of  the  dike  is  to  prolong  thi^XsfdK:^ 
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ly. — THE  WOBKB  OF  PERMANENT  IMPROVEMENT  OF  THE  ARKiKSii 
RIVER  ACCORDING  TO  THE  PLANS  AND  RECOMMENDATIONS  0  if 
PENDIX  V  13,  EXECUTIVE   DOCUMENT    1,  FOBTY-NnTTH    OONGRES 

Deducting  from  the  875,000  appropriated  tho  sum  of  the  amonnti 
ready  provided  for  and  there  remains  $44,000. 

Two  handred  and  fifty  thousand  dollars  was  the  amount  that  cm 
profitably  be  expended  dnring  the  present  fiscal  year,  according  to  tk 
plans  and  recommendations  referred  to  in  Appendix  V  13,  Ex.  Docl 
Forty-ninth  Congress. 

These  plans  provided  for  the  permanent  improvement  of  the  Arb 
sas  Biver,  from  Little  Rock  to  its  month,  to  be  efifected  by  the  n»* 
primary  and  secondary  hurdle  dikes,  to  contract  the  water-way,  au 
give  a  channel  200  feet  wide  and  at  least  6  feet  deep  at  extreme  kr 
water.  These  hurdle  dikes  to  be  in  height  16  feet  above  meanliif 
water,  and  to  be  in  every  respect  similar  to  those  in  use  at  Twin  E» 
lows  and  Horse  Tail  Bar,  on  the  Mississippi  River. 

A  moment's  reflection  shows  that  to  start  this  work  as  an  independtfj 
one,  building  plant  in  keeping  with  tho  magnitude  of  the  work  coDtai 
plated,  which  will  ultimately  require  the  exi>endi tare  of  iipwardH 
$2,500,000,  a  much  larger  sum  than  that  appropriated  would  be  reqoini 
to  purchase  the  plant.  It  therefore  remains  to  provide  some  meaa^^j 
expending  this,  as  far  as  it  will  go,  in  some  judicious  manner. 

The  plant  used  at  Pine  Bluff  will  be  only  required  there  for  a  M 
time,  and  is  probably  ample  for  the  works  that  this  sum  will  build, ai^| 
will  be  best  preserved  in  active  service. 

Pending  further  action  of  Congress,  I  therefore  have  the  honor  bi 
recommend  that  $44,000,  and  so  much  of  the  other  sums  as  may  doiH 
required  under  their  respective  heads,  be  expended  in  beginning  tk 
works  of  improvement  according  to  the  plans  specified  above,  roakii; 
use  of  the  plant  now  at  Pine  Bluff,  with  such  additions  as  may  setfj 
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It  will  be  remembered,  however,  that  in  allavial  streams  a  survey  at 
the  time  of  erectiug  the  works  alone  shows  exactly  where  they  should 
ultimately  be  located. 

It  is  believed  that  the  details  of  the  primary  aud  secondary  hurdles 
used  at  the  localities  mentioned,  on  the  Mississippi,  are  too  well  known 
to  render  it  necessary  to  delay  this  project  for  drawings  of  them. 
These  will  be  provided,  however,  if  desired. 

The  violent  Hoods  in  the  Arkansas  River  renders  another  reservation 
necessary,  viz :  That,  if  in  the  prosecution  of  the  works  it  appears  that 
to  carry  them  further  will  be  to  expose  incomplete  works  (incomplete 
through  lack  of  funds)  to  destruction,  work  will  be  suspended  and  the 
money  held  in  the  Treasury,  or  invested  in  plant,  until  the  future  action 
of  Congress  shall  be  known. 

In  all  this  work  the  piles  used  shall  be  protected  by  foot-mats  as  at 
Pine  Bluff,  where  the  works  have  been  effective,  t.  e.,  with  well- woven 
foot-mats  weighted  with  sand  boxes. 

It  is  further  I'ecommended  that  all  the  works  under  I,  II,  III,  and  lY, 
be  prosecuted  by  hired  labor  and  the  purchase  of  material  in  open 
market. 

This  is  believed  to  be  most  economical  and  advantageous  to  the  Gov- 
ernment, and  for  the  following  reasons,  viz : 

1.  The  execution  of  the  work  requires  expert  labor,  of  which  I  have  a 
trained  supply,  which  contractors  would  tind  it  difScult  to  duplicate. 

2.  The  Government  now  has  some  plant  specially  adapted  to  this  work, 
and  if  the  money  is  practically  available  in  some  instances,  it  can  only 
be  so  by  utilizing  this  plant. 

3.  It  would  be  very  difficult  to  draw  plans  and  specifications  so 
clearly  for  works  so  full  of  unexpected  conditions  that  reliable  con- 
tractors will  feel  safe  in  bidding  upon  them. 

4.  The  works,  in  order  to  be  successful,  must  be  modeled  after  those 
kuown  to  be  so  in  this  river,  and  can  but  be  so  modeled  by  the  assist- 
ants and  foremen  who  have  been  in  the  employ  of  this  office,  and  who 
are  perfectly  familiar  with  all  the  vicissitudes  and  dangers  Incident  to 
the  work,  and  who  can  be  absolutely  controlled  in  every  detail  by  this 
oflQce,  as  contractors  could  not  be  controlled.  Further,  the  sudden  rises 
and  changes  to  which  the  river  is  subject  renders  it  imperative  that  the 
oflQcer  in  charge  be  able  to  suspend  work  or  resume  at  any  moment ; 
<x>ndition8  contractors  find  it  difficult  to  provide  for  in  a  close  bid. 

I  have  still  further  t6  recommend,  in  event  of  the  approval  of  this  pro- 
ject, that  authority  be  granted  to  hire  so  many  civil  engineers,  not  to 
exceed  four,  at  a  salary  not  to  exceed  $150  per  month  each,  as  may  be 
:xiecessary  to  properly  carry  on  the  works,  provided  that  but  one  civil 
engineer  shall  be  employed  at  either  Pine  Bluff,  Dardanelle,  or  Fort 
Smith,  and  that  not  to  exceed  one  shall  be  employed  upon  the  other 
^^orks,  unless  tbere  be  works  so  widely  separated  as  to  require  an  en- 
gineer for  each  locality. 

Authority  is  also  requested  to  hire  such  foremen,  timekeepers,  re- 
^3eivers  of  material,  mechanics,  steam-engineers,  master  pile-drivers, 
^^ooks,  and  laborers,  at  current  rates,  as  may  bo  necessary  to  properly 
"^^rosecute  the  work,  and  where  necessary  to  subsist  the  parties  in  the 
9eld.  This  latter  will  not  be  necessary  at  Pine  Bluff  or  Fort  Smith, 
V>ut  may  be  at  Dardanelle  and  upon  the  works  upon  the  permanent 
improvement. 

The  tracing  accompanying  this,  marked  Plate  I,  is  filed  to  show  the 
general  arrangement  and  details  of  construction  of  the  hurdle-i\}0«.^% 
t^roposed  at  Pine  Bluff,  Fort  Smith,  and  Dardanelle,  but  not  o^  "O^^ 
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If  desired,  tracings  of  the  full-sized  sheets  will  be  fiirDished,  sli< 
souDdings  aud  outlines  of  bars  at  extreme  low  water. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 
Captain  of  Emgim 
The  Chief  of  Engineers,  U.  S.  A. 

[Firfet  indorsement.] 

Office  Chief  op  Emgh^bbrs, 

U.  S.  Arkt, 
October  27,  IJ 

llespectfully  submitted  to  the  Secretary  of  War. 

The  river  and  harbor  act  approved  August  5,  1886,  provides  foi 

ImproviDg  Arkaus;is  River,  Arkansas :  Coutinniuj^  iiuproveaient,  $75,000.  %ec 
to  the  plan  and  recommeudatious  in  Appendix  V  13,  Executive  Docament  1. 
ninth  Conj^ress,  of  which  there  are  to  bo  expended  $S,000  at  Pine  Bluff,  111 
Fort  Smith,  and  $10,000  at  DardancUe,  orHUunch  thereof  nnder  those  soitts,^ 
ively,  as  may  be  necessary  at  those  points. 

Work  at  Fort  Smith  and  Pine  Bluff  has  already  been  carrieil  oo  i 
previous  appropriations  and  will  be  continued  in  accordaiM^  will 
approved  plans.  No  money  has  been  expended  at  Dardanelle,  as 
appropriation  for  improvement  at  that  point  is  based  npon  a  r 
made  upon  a  communication  from  the  Hon.  J.  H.  Rogers,  >L  C  i 
Hon.  H.  C.  Breckenridge,  aud  referred  by  the  latter  to  this  office  (p 
herewith).  The  proposed  application  of  the  appropriation  is  re 
mended  for  approval.  In  regard  ^'  to  the  plan  and  reoommeDdatio 
Appendix  V 13,  Ex.  Doc.  No.  1,  Forty  ninth  Congress''  (copy  herei 
for  the  carrying  out  of  which  the  sum  of  $44,000  is  made  avsubb 
may  be  said,  in  view  of  the  magnitude  of  the  work  contempUt» 
volviug  for  its  execution  the  expenditure  of  upwards  of  $2,500,000, 
before  commencement  it  would  seem  advisable  that  the  plan  re 
the  consideration  of  a  Board  of  Engineers,  aud  with  the  approval  a 
War  Department  it  will  be  referred  acconlingly. 
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lettee  of  the  chief  op  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C\,  November  10,  188G. 

ir:  Tlie  project  of  September  24,  188G,  herewith  received  at  this 
le  from  Capt  II.  S.  Taber,  Corps  of  Engineers,  for  the  application 
lie  appropriation  of  the  river  and  harbor  act  of  Aufcust  5,  1880,  for 
roving  Arkansas  River,  is  referred  to  the  Board  of  Engineers  for 
tiflcatious  and  for  River  and  Harbor  Improvements  for  considera- 
and  report  upon  the  general  subject  of  the  improvement  of  the 
igation  of  Arkansas  River,  in  view  of  the  magnitude  and  great  cost 
he  work  contemplated  in  the  plan  and  recommendations  in  Appeu- 
V  13  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  in 
)rdauce  with  which  the  act  requires  the  expenditures  to  bo  made, 
s  the  plan  looks  to  a  radical  improvement  of  the  river,  it  has  been 
med  advisable  by  the  War  Department,  upon  the  recommendation 
10  Chief  of  Engineers,  that  the  plan  therein  recommended  should 
ive  the  consideration  of  a  Board  of  Engineer  officers  before  com- 
icing  the  work. 

tiould  it  be  deemed  essential  to  a  better  understanding  of  the  capac- 
af  the  river  for  improvement,  or  for  the  collection  of  additional 
rmation  in  relation  thereto,  or  for  a  knowledge  of  the  resultant 
mercial  advantages  of  the  outlay  involved,  the  Board  is  authorized 
or  to  detail  one  or  more  of  its  members  to  make  personal  inspection, 
D  require  the  attendance  of  Captain  Taber,  or  both. 
Uo  Board  is  desired  to  give  this  subject  its  earliest  consideration 
»stent  with  its  other  duties. 
y  command  of  Brig.  Gen.  Duane. 

Very  respectfully,  your  obedient  servant, 

John  G.  Paeke, 

Colonel  of  Engineers^ 
Bvt  Maj.  Gen.j  V.  8.  A. 
1)1.  Thomas  Lincoln  Casey, 

Corps  of  Engineers^  President  Board  of  Engineers  for  Fortifica- 
tions  and  for  River  and  Harbor  Improvements, 

bepobt  of  the  board  of  engineers. 

The  Board  of  Engineers, 

New  Yorli,  March  15, 1887. 

eneral  :  The  Board  of  Engineers  has  the  honor  to  present  the  fol- 
ing  preliminary  report  upon  the  general  subject  of  the  navigation  of 
ausas  Eiver,  called  for  by  the  Department  letter  of  November  10, 
J,  in  connection  with  the  project  of  Captain  Taber,  dated  September 
1886,  for  the  expenditure  of  $44,000  appropriated  by  the  river  and 
jor  act  of  August  5, 1886. 
he  language  of  the  law  is  as  follows : 

proving  Arkansas  Hirer,  Arkansas:  Continuiu;^  i iiipro vo men t,  $75,000,  according 
16  plan  and  recommendations  in  Appendix  V  13,  Ex.  Doo.  No.  1,  Forty-ninth 
nress,  of  which  there  aro  to  bo  expended  §8,000  at  Pino  Blnff,  $13,000  at  Fort 
h,  and  $10,000  at  Dardanelles,  or  so  much  thereof  under  those  sums,  respectively, 
ay  bo  necessary  at  those  points. 

I  Appendix  V  13  Captain  Taber  presents  very  briefly  and  without 
assion  or  elaboration  a  *'  phiu  for  ibe  permauent  improvement"  ^1 
Arkansas  River  from  Little  Rock  to  the  Mississippi,  contemplaXxsi^ 
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for  the  purpose,  at  sach  localities  as  will  serve  to  remove  the  worst  ob- 
stractions  below  Little  Bock,  and  in  a  manner  having  the  permanent 
improvement  in  view. 

J.  C.  DUANE, 

Brig.  Oen,j  Chief  of  Engineers, 

[Beoond  indon«ineiit] 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War : 

Sam'l  Hodgkins, 

War  Department,  March  29, 1887.  ^<^^^^ff  ^^^^f  ^''<^^'- 

project  of  captain  h.  s.  taber,  corps  of  engineers. 

United  States  Engineer  Office, 

Little  Rockj  ArJc.,  April  7,  1887. 

Sir  :  In  accordance  with  the  requirements  of  a  letter  from  your  ofiQce 
dated  March  31, 1887, 1  have  the  honor  to  submit  projects  for  two  lo- 
calities in  order  that  work  may  be  begun  in  season  to  secure  the  serv- 
ices of  the  trained  men  recently  discharged  at  Pine  Bluff,  Fort  Smith, 
and  Dardanelle.  and  also  in  view  of  the  fact  that  to  use  the  plant  at 
Pine  Bluff  for  tne  entire  work  renders  it  imperative  that  work  be  begun 
promptly  to  complete  the  work  before  the  high  water  of  next  December. 
The  projects  for  other  localities  will  follow  as  a  whole. 

The  two  selected  are  beyond  question  the  worst.  To  fix  upon  the 
next  worst  will  take  considerable  time. 

Trusting  the  above  will  be  considered  sufficient  grounds  for  this  ap- 
parent piecemeal  work,  I  proceed  at  once  to  the  projects. 

It  is  proposed  to  make  the  first  expenditure  at  Z,  on  Sheet  No.  1, 
Arkansas  Biver,  by  erecting  pile  and  brush  dik($,  according  to  the 
tracings  herewith  inclosed,  with  a  well-weighted  foot  mat,  the  dike  to 
be  12  feet  above  mean  low  water,  and  from  500  to  600  feet  iu  length,  as 
may  be  necessary  to  accomplish  the  object  in  view,  viz,  to  prevent  th(^ 
channel  from  leaving  the  draw  of  the  Baring  Cross  Bridge,  and  to,  in 
conjunction  with  Big  Bock,  opposite,  give  a  stable  heading  to  the  bal- 
ance of  the  works. 

Diiring  the  season  immediately  following  the  survey  there  was  a  fill 
of  upwanls  of  10  feet  in  and  below  the  shore  side  of  the  draw  pier  of 
the  upper  or  Baring  Gross  Bridge.  This  continues  and  is  due  to  the 
point  of  rocks  at  X  and  the  caving  at  Y. 

The  worst  place  between  Little  Bock  and  the  mouth  is  at  ^^  U."  The 
river  is  now  moving  to  make  a  caving  bend  at  or  near  ^^  V.''  It  is  plain, 
then,  that  it  is  of  little  use  to  attempt  to  correct  ^^U"  until  the  work  at 
Z  is  erected,  so  as  to  direct  the  river  through  the  draw  and  next  to 
the  town. 

It  is  proposed  to  make  the  next  expenditure,  or  rather  a  simultane- 
ous one,  so  far  as  may  be,  at  U,  sheet  1,  Arkansas  Biver,  in  erecting 
two  or  more  brush  and  pile  dikes  as  may  be  required,  and  about  as 
shown  upon  the  maps,  and  12  feet  high,  reckoning  from  mean  low  water 

It  is  intended  that  these  dikes  shall  remove  a  bar  in  the  vicinity  of 
"U^  and  *^T^  that  now  effectually  prevents  even  boats  drawing  only  20 
inches  from  reaching  the  city  wharves. 

.  These  dikes  are  to  act  conjunctively  with  others  eventually  to  be 
erected  at  or  near  "S,''  to  remove  a  bad  bar  near  "E." 

These  latter  dikes  will  be  made  the  subject  of  another  communicatvo\\., 
as  ^'B"  is  not  one  of  the  worst  places. 
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It  is  possible  that  a  short  dike  may  bo  required  below  "Z, 
hoped  the  object  will  be  effected  by  the  one  at  ^'Z.^ 

It  is  proposed  to  reserve  about  $2,000  until  sitter  a  rise  s 
aided  in  settling  the  question  definitely.  Tliis  will  place  th< 
limit  of  the  amount  to  be  expended  at  the  localities  speciGed  a 
It  is,  however,  expected  that  by  usin^  the  best  raeii  of  this  d 
a  time  when  work  is  susp^ended  elsewhere,  that  the  works  can  I 
upon  the  inferior  limit,  viz,  $11,600. 

It  may  be  note<l  that  no  provision  is  now  made  for  the  dike 
to  the  current.  Observations  upon  the  works  erpcteil  at  P 
leads  me  to  believe  that  these  maybe  omitted.  It  is  thought 
so  for  the  present,  in  order  to  give  immediate  relief  to  iiavigai 

They  may  be  erected  at  any  time  if  found  necessary. 

Since  preparing  the  above,  and  while  waiting?  for  the  traci 
prepared,  I  have  ascertained  that  a  place  near  Eagle  Bend 
cally  as  bad  as  "  [J."    This  is  shown  at  C,  on  sheet  4,  Arkansas 

The  maps  show  this  to  be  a  bad  place,  and  changes  that  w 
on  at  the  time  the  survey  was  made  have  continued  until  tl 
much  aggravated. " 

Reliable  information  has  been  obtained  to  show  that  with 
improved,  the  light  draught  boatscould  immediately  make  reg 
at  extreme  low  water.  This,  of  course,  would  bo  a  great  gain 
are  some  four  or  six  boats  of  this  description  in  the  upper  riv 

It  is  proposed  to  erect  one  or  more  dikes  as  may  be  uecess; 
near  C,  sheet  4,  Arkansas  River,  for  the  purpose  of  contra^ 
channel  at  medium  stage,  and  thus  remove  the  bar  at  or  near 

These  dikes  will  be  about  600  feet  long,  and  should  one  pr 
cient,  as  seems  very  likely  from  the  prompt  manner  iu  which 
yields  to  these  methods,  it  will  require  but  $4,800  as  the  snpe 
to  erect  the  same,  and  it  is  highly  probable  that  $3,G00,  the 
limit  will  be  sufficient. 


APPENDIX  V — REPORT  OF  CAPTAIN  TABER.      1527 

I  First  iuoorHomcut.) 

Ol'KlCK  CniKT  OP   Hnginkeus, 

U.  S.  Army, 
April  19, 1887. 

Hespectfully  referred,  willi  its  inclosures,  to  the  Board  of  Engineers 
for  its  information  and  examination,  in  view  of  the  Board's  preliminary 
report  of  March  15,  on  the  imi)rovenient  of  this  river,  and  for  such  re- 
marks thereon  with  recommendtition  as  may  be  deemed  proper  to  make. 
By  command  of  Brig.  Oen.  Duane : 

^  John  G.  Parke, 

Colonel  of  Engineers  J 
Bvt  Maj,  Oen.y  TJ,  8,  A. 

f  Second  iiidor8«ment.1 

Office  Chief  of  Engineers, 

D.  S.  Army, 
April  29,  1887. 

Respectfully  returned  approved  subject  to  such  modifications  as  will 
meet  the  views  and  recommendations  of  the  Board  of  Engineers  thereon 
in  its  report  of  April  25, 1887,  a  copy  of  which  is  herewith  inclosed  to  be 
retained  by  Captain  Taber. 

•  •  #  •  •  •  # 


By  command  of  Brig.  Gen.  Duane : 


Chas.  W.  Eaymond, 

Major  of  Engineers, 


report  of  board  of  engineers. 

The  Board  of  Engineers, 

Nexo  Torlc^  April  25,  1887. 

General:  The  Board  of  Engineers  to  which  was  referred,  by  De- 
partment indorsement  of  19th  instant,  the  project  of  Captain  Taber, 
for  work  at  two  localities  on  the  Arkansas  River,  has  the  honor  to  sub- 
mit its  views  thereon  as  follows : 

Captain  Taber  has  selected  for  improvement  the  two  sites  which  in 
his  judgment  are  "  beyond  question  the  worst.''  The  Board,  in  the 
absence  of  an  appropriation  of  sufficient  magnitude  to  regulate  the  en- 
tire river,  is  of  the  opinion  that  this  consideration  should  determine  the 
localities  where  the  available  funds  should  be  applied. 

The  maps  accomjjanying  the  project  of  Captain  Taber  were  made  in 
1884-'85,  and  apparently  have  not  been  corrected  to  exhibit  the  present 
condition  of  the  river  at  the  sites  where  work  is  proposed.  It  is  there- 
fore not  possible  to  indicate  with  precision  where  contraction  works 
should  be  placed. 

The  first  site  selected  by  Captain  Taber  is  near  Little  Rock.  The  ob- 
jects proposed  are: 

(1)  To  check  caving  just  above  the  city,  which  threatens  to  turn  the 
current  to  the  left  bank  of  the  river  away  from  the  upper  bridge  draw 
and  the  wharves ;  and 

(2)  To  remove  a  bad  bar  just  below  the  town. 

To  accomplish  the  first  object  Captain  Taber  proposes  a  single  spur 
dike  at  Z  on  sheet  1,  from  500  to  GOO  feet  long  and  12  feet  above  mean 
low  water,  and  possibly  a  shorter  one  below.    This  single  dike  is  about 
7  800  feet   above   the  rocky   point,   which   limits   the  caving   IvVi^. 
Throughout  the  whole  distance  a  large  and  growing  sand-bar  ooe,w\>\^^ 
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bly  it  may  be  found  advantageoas  to  tarn  the  beads  of  the  dikes 
stream  to  form  short  training- walls ;  bat  this  shoald  be  left  disc 
ary  with  the  engineer  in  charge  as  the  work  pro^*e8ses.  The 
pn>i>osed  shoald  be  to  restore  the  old  line  occapied  by  the  bank 
caving  began,  and  it  shoald  be  efifected  withoat  unnecessary  Ti( 
The  bar  below  the  city  which  Captain  Taber  proposes  to  rem 
at  a  crossing  in  a  straight  reach,  where  contraction  affords  tbe 
remedy.  His  plan  contemplates  five  spur-jetties,  each  aboatS 
long  and  12  feet  above  low  water.  In  the  absence  of  a  detailed! 
the  Board  has  only  one  suggestion  to  make  as  to  these  works, 
seem  to  be  well  suited  to  effect  the  object  in  view.  Their  length  i 
be  regulated  to  contract  the  water-way  to  a  width  not  less  Uia 
found  in  navigable  straight  reaches  of  similar  slope  in  this  part 
river. 

Captain  Taber's  second  site  for  proposed  improvements  is  io 
Bend.    Here  tbe  information  and  his  project  are  extremely 
Apparently  the  remarks  just  made  respecting  the  bar  below 
Rock  are  applicable  here.    Excessive  contraction  should  be  avoi< 
The  papers  referred  to  the  Board  in  connection  with  this  8ubj< 
x^tumed  herewith. 
Respectfully  submitted. 

Thomas  Lincoln  Casbt, 
Colonel  Corps  of  Engi% 
Henby  L.  Abbot, 
Col.  of  Engineers^  Bvt.  Brig. 
D.  C.  Houston, 
lAeut.  Col.  of  Engineers^  Bvi. 
W.  E.  King, 

Major  of  Engin 
The  Chief  of  Engineebs,  U.  S.  A. 
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that  will  bear  upon  the  problem  of  tbe  permaiieut  improveraeut  of  tbe 
navigation  of  tbe  river. 

There  was  expended  upon  tbe  project  to  June  30,  188G,  $18,988.80. 

Tbis  bad  completed  tbe  field  work  and  tbe  maps  so  far  as  obtaining: 
tracings  of  tbe  reduced  sbeets. 

During  tbe  fiscal  year  ending  June  30, 1887,  tbe  balance,  $308.20, 
bas  been  expended  in  pbotolitbograpbing  and  printing  100  copies  of 
eacb  of  tbe  tracings  of  tbe  reduced  sbeets,  in  tbe  care  of  tbe  property 
and  records,  and  in  making  a  few  special  observations  for  discharge 
and  to  determine  wbat  changes  bad  taken  place  opposite  tbe  city  of 
Little  Sock. 

Tbe  original  project  being  completed,  no  further  funds  are  required. 

GOMMEROE. 

(See  Report  for  Improving  Arkansas  Biver,  Arkansas.) 

Money  statement. 

July  1, 1886,  amoant  available $308.20 

Joly  1,  18b7,  amount  ezpend<)d  during  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1, 1886 308.20 


EXPSNSB  ACCOUNT  8URVBT  OF  ARKANSAS  RrVER,  ARKANSAS. 

Pay-roU,  labor,  etc $257.50 

Stationery 5.15 

Rent  of  office 40.00 

Transportation 5.55 

308.20 


V7. 

IMPROVEMENT  OP  THE  PETIT  JEAN  RIVER.  ARKANSAS. 

Before  improvement  this  river  was  obstmcted  by  snags,  logs,  drift 
piles,  overhanging  trees,  and  shoals. 

The  project  for  improvement  contemplated  rendering  it  nfivigable 
dnring  high  and  medium  stages  of  water  as  high  as  Danville,  Ark.,  by 
catting  the  overhanging  trees,  and  cutting  up  the  snags,  logs,  and 
drift. 

The  fall  in  the  river  is  so  great  that  nothing  could  be  done  to  improve 
the  shoals. 

The  only  appropriation  ever  made  for  the  river  was  that  of  act 
approved  August  5, 1886^  amounting  to  $3,500,  one-half  the  estimate, 
$7,000. 

During  the  fiscal  year  ending  June  30, 1887,  $3,306.51  have  been  ex- 
pended, principally  between  the  mouth  of  the  river  and  Bocky  Crossing, 
though  some  work  was  done  above  the  latter  point. 

The  work  is  completed,  according  to  the  original  project,  to  Bocky 
Crossing,  or  about  half  the  distance. 

Picked  men  were  employed,  and  every  economy  possible  practiced. 
This  is  mentioned  that  it  may  appear  how  close  the  estimate  was. 

Boatmen  pronounce  the  work  to  Rocky  Crossing  excellent.    It  only 
remains  to  have  tbe  balance  of  the  estimate  appropriated  to  \\i^(^x5^ 
the  successful  opening  of  the  river  to  Danville. 
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an  accidental  obstruction  like  tho  others. 

The  give  the  political  economist  time  to  settle  the  question,  aoc 
because  the  borrowed  plant  was  required  elsewhere,  it  was  decid 
suspend  the  thorough  work  at  Rocky  Crossing,  aed  reserve  the  i 
balance  until  the  further  action  of  Congress  should  be  known. 

It  is  my  duty  to  recommend  that  the  balance  ori^nally  asked  f 
appropriated.  Its  exi)endituro  is  fully  warranted,  and  the  be 
likely  to  accrue  are  very  great. 

COMMERCE. 

When  works  of  improvement  began  a  boat  made  two  or  three  t 
year  at  high  water  or  medium  stages,  and  brought  oat  from  200 1 
bales  of  cotton.  With  the  improvement  completed,  freight  rates  ^ 
be  reduced  50  per  cent.,  and  distance  in  hauling  by  wagon  redao 
miles.  There  being  no  competing  routes  of  transportation  e 
wa«:ous,  no  comparisou  of  rates  can  be  made. 

The  completion  of  the  works  as  originally  recommended  woul 
crease  tho  commerce  tenfold,  and  it  is  estimated  by  one  writer  that 
5,000  to  0,000  bales  of  cotton  would  bo  moved  by  river.  Another! 
estimates  the  increase  at  from  50  to  100  per  cent. 

The  community  generally  would  receive  many  benefits.  One  y 
cstimaies  that  products  could  be  marketed  at  one-half  present 
another  states  as  an  incidental  benefit,  that  the  freeing  of  the  t\\ 
obstructions  will  reduce  the  overflow,  thereby  increasing  the  areas  i 
cultivation  and  improving  tho  general  health  of  the  section. 

To  all  this  may  be  added  the  facts  that  this  stream  is  the  only  < 
to  tho  Petit  Jean  Valley.  This  valley  is  very  rich.  The  town  of 
ville  in  this  valley  receives  over  1,000  tons  of  freight  annual 
wagons.    Timber  is  plentiful  and  in  great  variety. 

The  great  drawback  to  this  section  is  its  want  of  cheap  trans] 
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Amount  (csrimatod)  roqnirod  for  completion  of  existing  projoct $3, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      3, 500. 00 
Submitted  in  compliaDCo  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


EXPENSE  ACCOUNT,  IMPROVING  PETIT  JEAN  RIVER,  ARKANSAS. 

Pay-roll,  labor,  etc |2.366.19 

lYaveling  expenses «  115.30 

Subsistence  supplies 562.54 

General  supplies 89.59 

Stationery 15.02 

Fuel 66.37 

Transportation 9.68 

Rent  of  office 80.00 

Telegraph  service ,..  1.82 

3, 306. 51 


VS. 
IMPROVEMENT  OF  FOURCHE  RIVER,  ARKANSAS. 

The  improvemeiit  of  this  stream  was  begun  in  1870,  under  the  act 
approved  March  3, 1879. 

Prior  to  any  improvement  its  channel  was  choked  with  snags,  logs, 
and  drift,  and  heavy  timber  overhung  its  banks.  Several  bad  shoals 
also  impeded  navigation. 

Up  to  Jane  30,  1886,  $21,000  had  been  expended  in  removing  the 
greater  part  of  the  obstruction8,  though  the  shoals  and  now  And  then  a 
snag  that  has  washed  in  since  work  was  suspended  in  December,  1882, 
still  offer  serious  obstacles  to  navigation  at  medium  stages  of  water. 

The  present  project  resulted  from  an  appropriation  in  act  approved 
August  5, 1886,  of  $5,000  for  removing  Bock  Shoals,  situated  about  4 
miles  below  Perry ville,  and  provides  for  blasting  a  channel  50  feet  wide 
and  2  feet  deep  through  these  shoals. 

From  the  b^st  information  available  when  the  estimate  was  prepared 
it  appeared  that  these  shoals  were  nearly  dry  at  extreme  low  water. 
Actual  observation  at  extreme  low  water  in  the  execution  of  the  works 
has  shown  never  less  than  a  foot  of  water.  This  made  work  slower 
and  more  expensive. 

Work  was  begun  as  soon  as  possible  after  the  appropriation  became 
available,  but  could  not  be  quite  finished  before  high  water  came. 

Four  thousand  one  hundred  and  ninety-one  dollars  have  been  ex- 
pended during  the  fiscal  year  ending  June  30, 1887,  and  the  most  of  the 
work  completed.  There  remains  near  the  head  of  the  shoal  some  rock 
excavations,  and  over  the  lower  reach  a  little  deepening  is  required. 

When  low-water  stage  arrives  again  it  is  believed  that  the  project 
can  be  completed  with  the  funds  available.  It  is  probable  that  owing  to 
the  greater  depth  of  water  the  full  50  feet  in  width  may  not  be  attained. 

A  practicable  channel  permitting  boats  to  pass  one  way  will,  however, 
be  secured,  and  as  this  will  meet  the  present  demands  of  commerce,  it 
is  not  deemed  advisable  to  recommend  any  further  appropriation  at  this 
point  at  present,  inasmuch,  further,  that  it  will  be  in  better  shape  than 
the  two  shoals  immediately  below,  where  expenditures  could  be  made 
more  directly  to  the  present  benefit  of  navigation. 

With  favorable  conditions  it  is  by  no  means  certain  that  goa^^*iwaa\a:^ 
will  not  yet  excavate  the  50foot  channel.    If  so,  it  will  repre«ftJoX»^^^^ 
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$6,500  worth  for  $5,000  expended,  a3  the  conditions  differ  very  mater 
ally  from  what  the  records  and  commou  report  led  me  to  expect 

The  commerce  upon  this  river  is  increasing  and  the  above  expenditu 
will  greatly  aid  the  same. 

COMMERCE. 

The  amount  of  commerce  when  work  of  improvement  began  may 
inferred  from  the  following,  which  appeared  in  the  Annual  Report  of 
Chief  of  Engineers,  1879,  page  971 : 

The  valley  of  the  Fonrcho  Le  Fovre  is  one  of  the  most  extensive  in  the  S 
Largo  qaantities  of  lamber  and  cotton  are  brought  oat  annaallyt  besides  grain, 
tallow,  and  beeswax. 

There  are  also  mines  of  lead,  iron,  and  other  metals  in  the  valley,  which  ca 
profitably  worked  when  the  improvement  i j  completed. 

As  to  effect  upon  rates  of  insurance  and  freight,  no  data  to  i 
from.  The  incomplete  state  of  the  works  would  be  against  any  { 
change. 

As  to  effect  of  competing  routes  of  transportation,  there  are  no 
peting  routes.    What  freight  the  steamboats  do  not  snceeed  in  reac 
must  be  hauled  long  distances  in  wagons. 

As  to  prospective  advantages  to  commerce  if  completed,  with 
river  thoroughly  improved  there  would  be  a  great  saving  of  tini 
shippers.  It  would  reduce  the  cost  of  transportation  to  that  e: 
that  new  impetus  would  be  given  to  the  settlement  of  the  country 
largely  increase  its  products. 

As  to  benefits  to  community  if  completed,  there  are  few  commui 
in  the  State  so  dependent  upon  a  river  for  transportation  as  the  set 
of  this  valley.  Every  step  in  the  improvement  will  bring  direct  f 
and  will  be  utilized  at  once.  With  such  improvement  as  has  air 
been  made,  over  3,000  bales  of  cotton  are  brought  oat  annually 
several  hundred  tons  of  freight  are  handled.  One  steamboat  ^ 
very  energetically  upon  this  river,  and  takes  immediate  advanta 
every  improvement,  so  that  the  people  are  sure  of  immediate  reli 
soon  as  the  channel  is  improved. 

Money  statement 

Amount  appropriated  by  act  approved  Angnst  5,  1886 f5,i 

Jaly  1,  1887,  amonnt  expended  daring  fiscal  year,  exclasivo  of 

liabilities  outstanding  Julv  1,  1886 $4,081.00 

July  1,  1887,  outstanding  liabilities 110.00 

4.1 

July  1,  1887,  amount  available ( 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,       7,  ( 
1889.    See  also  supplemental  report. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


EXPENSE  ACCOUNT,   IMPROVINQ  FOUBCHE  LE  FEVRE  RIVER,   ARKANSAS. 

Pay-roll,  labor,  etc $2,€ 

Subsistence  stores 5 

Transportation 2 

Stationery 

Medicine 

Traveling  expenses , 

General  supplies '         6 

Fuel '[ 

TcslograpTi  seTvv<^« 
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SUPPLEMENTAL  REPORT. 

Id  accordance  with  the  requirements  contained  in  the  first  indorse- 
ment made  in  the  office  of  the  Chief  of  Engineers  Jaly  2, 1887,  upon  a 
letter  from  Hon.  J.  H.  Eogers.  M.  C,  of  date  Fort  Smith,  Ark.,  June  20, 
1887,  in  which  he  asks  that  the  engineer  officer  in  charge  of  improve- 
ment of  Fourche  Le  Fevre  Eiver,  in  that  State,  be  required  to  submit  a 
report  on  the  condition  of  the  entire  river,  I  have  the  honor  to  state 
that,  in  proceeding  on  August  17  and  18,  1886,  to  location  of  works 
already  reported  on  in  the  body  of  this  report,  I  passed  over  the  entire 
navigable  reach,  except  3  miles,  by  daylight,  and,  in  accordance  with 
my  general  custom  of  taking  personal  notes  upon  public  works,  exam- 
ined the  works  more  or  less  critically,  making  pencil  memorandum  of 
more  prominent  facts  observed. 

From  these  pencil  notes,  and  from  special  report  from  the  assistant 
engineer  upon  the  other  3  miles,  I  am  able  to  state  that  the  old  work, 
so  far  as  related  to  cutting  overhanging  trees,  was  so  thoroughly  done 
as  still  to  remain  very  effective. 

The  snagging  operations,  while  efiTective  at  some  points,  do  not  ap- 
pear to  have  been  so  much  so  at  others. 

This  appears  to  have  been  due  to  the  captain  of  the  snagboat  oper- 
ating at  too  high  a  stage  of  water ;  my  predecessors,  in  this  respect, 
meeting  the  same  difficulties  that  I  have  encountered,  through  not  be- 
ing able  to  have  the  captains  of  the  snagboats  work  at  low  stages  of 
water.  It  may  be  noted  in  passing  that  it  has  been  necessary  to  make 
very  stringent  regulations  in  regard  to  this  matter  upon  other  rivers 
in  this  State. 

I  noted  that  where  the  snags  were  most  numerous  in  the  river  at  low 
water  the  stumps  from  which  overhanging  trees  had  been  cut  would 
be  from  10  to  15  feet  high,  revealing  at  once  the  stage  at  which  the 
river  had  been  worked. 

As  may  be  inferred  from  what  has  preceded,  there  are  many  places 
in  the  river  where  low- water  snags  offer  serious  obstacles  to  navigation. 
At  various  points  along  the  river,  not  exceeding  probably  ten  in  num- 
ber, serious  land  slides  have  occurred,  carrying  masses  of  willow  and 
larger  timber  into  the  improved  channel,  so  crowding  the  water  over 
into  the  part  of  the  river  that  is  still  choked  with  snags  and  logs. 

In  addition  to  these  obstructions,  which  belong  in  a  general  way  to  the 
old  work,  there  are  three  shoals,  known  as  the  May,  Piney,  and  Indian. 

The  May  Shoal  consists  of  a  short  rock  ledge,  over  which  the  water 
flows  in  two  separate  channels.  The  left  channel,  looking  down-stream, 
has  the  proper  depth  in  the  middle,  but  being  in  the  shape  of  a  reversed 
arch  in  the  cross-section  it  will  not  allow  a  square  bottomed  flat  boat  to 
pass.  A  slight  amount  of  excavation  on  either  side  of  the  central  line, 
the  d6bris  being  deposited  in  the  other  channel,  would  entirely  remove 
the  difficulties  encountered  here.  Of  course  this  would  give  a  very 
narrow  channel,  but  one  that  boats  could  pass  without  difficulty  by 
slowing  up.  The  same  object  might  be  accomplished  by  a  dam  below. 
It  would  require  a  special  study  to  determine  which  would  be  the  least 
expensive.    Neither  could  be  very  expensive. 

It  will  be  remembered  that  the  notes  I  am  working  from  were  taken 
for  general  use,  with  no  expectation  of  entering  into  details  of  this  kind. 

Piney  Shoal  is  perhaps  a  half  mile  in  extent,  and  consists  of  a  flat 
ledge. 

But  little  could  be  done  for  this  except  to  remove  a  few  loose  rocks. 
It  would  require  a  lock  and  dam  to  pass  even  light-draught  b«^\.^^'^^«. 
this  shoal. 
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to  closo  chates  from  time  to  time,  as  appropriation  warranted  and  com- 
merce required. 

The  first  separate  appropriation  for  this  river  was  made  by  act  ap- 
proved July  5, 1884.  At  the  time  it  was  passed  the  river  was  in  excel- 
lent navigable  condition  for  boats  drawing  not  to  exceed  3  feet  of  water 
from  its  mouth  to  Newport,  Ark.  From  Newport  to  Batesville  there 
were  many  troublesome  snags,  and  from  Batesville  to  Buffalo  Shoals 
there  were  numerous  bad  shoals,  rendering  navigation  very  uncertain. 
From  Buffalo  Shoals  to  Forsyth,  Mo.,  there  were  many  fine  reaches  of 
river,  but  the  depth  of  water  on  Buffalo  Shoals  and  others  less  danger- 
ous, prevented  any  navigation  at  ordinary  stages  of  water. 

This  river  has  been  united  so  often  with  the  St.  Francis,  and  again 
once  with  the  Black  and  St.  Francis,  and  once  with  the  Black  and  Little 
Bed,  that  it  is  impossible  to  give  exactly  how  much  had  been  expended 
on  the  White  Eiver  to  June  30,  1884.  After  a  Careful  study  of  House 
£x«  Doc.  No.  04,  Forty-eighth  Congress,  first  session,  the  approximate 
amount  is  set  down  as  not  under  8 170,000  and  not  over  $200,000.  This 
estimate  should  be  given  a  weight  8  in  a  scale  of  10. 

The  present  project  provides  that  the  appropriation  passed  by  actap 
proved  July  5, 1884,  and  August  5, 1886,  be  applied  to  removing  snags, 
bowlders,  and  other  obstructions  to  navigation,  building  wing-dams  to 
imprchre  shoals,  repairs  and  care  of  plant,  and  survey  of  the  river,  as 
provided  in  the  acts,  with  a  view  to  its  permanent  improvement,  from 
Forsyth,  Mo.,  to  the  month. 

Up  to  June  30, 1886,  $27,063.16  had  been  expended.  This  had  carried 
the  field  work  of  the  survey  from  Forsyth,  Mo.,  to  Newport,  Ark.,  a 
distance  of  248  miles,  and  had  removed  some  of  the  worst  snags  from 
Batesville  to  the  mouth,  and  had  improved  the  river  from  Batesville  to 
Calico  Bock,  rendering  material  aid  to  navigation  for  very  light-draught 
boats,  though  temporary  in  its  nature. 

During  the  fiscal  year  ending  June  30, 1887,  $19,512.08  were  expended 
in  the  running  expenses  of  the  snagboat  Harry  Sheldon  for  a  very  short 
X>eriod.  The  greater  part  of  this  sum  was  expended  in  completing  the 
survey  from  Newport  to  the  mouth  and  in  the  expenses  of  an  improve- 
ment party  working  upon  the  shoals  from  Buffalo  Shoals  to  Batesville. 
This  latter  party  was  at  work  at  the  opening  of  the  fiscal  year  just  re- 
ferred to,  and  continued  their  work  until  forced  to  suspend  on  account 
of  cold  weather. 

The  outfit  for  this  work,  consisting  of  a  commodious  quarterboat  and 
one  or  more  barges  and  tne  necessary  tools,  was  floated  down  the  river 
from  shoal  to  shoal,  thus  saving  expense  for  steam  power.  By  this 
means  a  very  long  narrow  channel  was  opened,  having  a  depth  of  at 
least  2  feet*  at  extreme  low  water,  at  an  expense  that  seems  almost  in- 
credible when  the  vast  amount  of  work  absolutely  done  is  considered. 
This  cLannel  may  bo  regarded,  of  course,  as  only  a  temporary  expedient, 
but  as  far  as  possible  the  work  was  done  so  as  to  be  in  keeping  with  the 
plans  for  the  permanent  improvement  which  will  eventually  be  required. 
It  is  proposed  to  bring  this  work  of  improvement  from  Batesville  to 
Newport,  with  the  small  balance  now  on  hand,  during  the  low-water 
season  of  September,  October,  and  November,  the  design  being  to  make 
the  money  go  as  far  as  possible  by  working  at  the  favorable  season. 

The  snagboat  Henry  Sheldon  was  operated  between  Newport  and  the 
mouth  during  December,  1880,  to  January  15, 1887.     During  this  time 

*  Ja8t  prior  to  mailing  this  report  I  loam  that  there  arc  Ncveral  points  at  which 
this  (Icptli  of  2  feet  was  not  provided.  This  does  not  vitiate  the  statement  in  regard 
to  the  very  effective  work  done  for  the  money. 
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the  boat  removed  166  snags,  cut  2,014  trees,  removed  C  drift-piles^  amd 
deadened  101  trees,  taking  ont  the  worst  obscractions  oat  to  deep  wal» 
near  the  mouth  of  the  river. 

The  field  work  of  the  survey  was  carried  from  Newport  to  the  moath, 
and  the  field  maps  nearly  completed.  This  survey  was  carried  on  briefly 
as  follows : 

Tbo  shore-line  Bhall  be  accurately  chaiued  by  one  party.  Another  party  shall  triT. 
orse  the  river  at  alternate  stations  with  stadia-line,  locating  shoals,  rapids,  and  topog- 
raphy. Both  parties  shaU  set  out  by  turning  angles  from  the  meridian,  and  mvi 
make  frequent  observations  for  variation,  and  record  both  compass-bearing  and  tiw 
azimuth,  and  take  reciprocal  observations  on  stations  wherever  practicable. 

A  sounding  party  shall  take  soundings  on  lines  at  right  an<;ies  to  the  cnTreot  it 
points  about  1,500  feet  apart,  these  points  to  be  marked  by  sigaal-flags  to  be  locKed 
by  the  shore  parties.  Between  these  sections  tho  sounding  boat  shall  be  kept  iaai^ 
channel,  sounding  at  every  30  feet. 

Discharge  sections  to  be  taken  at  every  6  miles,  and  below  and  near  the  moat)i« 
each  tributary.  Levels  shall  bo  carried  along  tbo  river  bank  ;  water  eleTaiion  toh 
taken  at  t*ach  sounding  flag.  Bench-marks  to  be  cdtablisbod  every  mile,  if  practi- 
cable. All  data  possible  relative  to  soil,  character  of  riyer-bed,  etc.,  to  he  earefBUt 
secured. 


A  carefally  selected  party,  made  ap  of  men  of  known  skill,  was  » 
signed  to  this  work,  nnder  the  immediate  charge  of  Mr.  C  B.  Taft,  wh» 
has  carried  on  several  economical  and  thorough  sarveys  in  this  distncs. 

By  taking  advantage  of  the  season  when  the  leaves  are  off,  and  abe 
when  there  is  the  \e^st  sickness,  tbe  field  work  was  completed  earijii 
January  without  accident  or  interruption  and  at  tho  miniioom  expense. 

From  the  completion  of  the  field  work  to  the  close  of  the  fiscal  yeir 
one  assistant  was  engaged  in  workiug  up  and  plotting  the  field-notes 

Sufficient  progress  has  been  made  at  this  to  enable  me  to  prepare 
plans  and  estimates,  though  the  maps  are  not  as  yet  in  proper  shape 
for  preservation  and  reference. 

The  amount  allotted  for  the  survey,  owing  to  the  care  taken  in  sekd- 
ing  the  party  and  the  time  for  the  work,  wiU  prove  more  than  snffideai 
for  the  completion  of  tho  maps.  As  provided  in  tbe  act,  the  balance  (tf 
this  allotment  will  be  applied  to  the  general  improvement  of  the  river. 

It  may  be  noted  in  passing  tbat  this  completes  the  survey  of  tbe  eo 
tire  river  at  a  cost  much  below  the  original  estimate,  and  is  due  to  tiie 
two  facts  already  mentioned,  to  which  may  be  added  a  third,  namely, 
that  the  appropriations  were  so  made  and  expended  as  to  be  practicaliy 
continuous,  resulting  in  the  economy  of  about  40  per  cent. 

It  is  not  recommended  that  any  further  appropriations  be  made  for 
the  temporary  improvement  of  the  sboals,  if  provisions  are  to  be  made 
soon  for  the  permanent  improvement,  plans  and  estimates  of  which  fol- 
low. 

With  the  snagging  operations  the  case  is  a  little  different. 

To  make  a  close  estimate,  $8,000  will  be  required  annually  for  the  first 
two  years  of  tbe  permanent  improvement,  probably,  to  remove  such  stray 
snags  as  may  accumulate.  It  is  possible  tbat  this  sum  may  be  neeied 
a  third  year,  but  this  river  being  so  much  more  susceptible  to  {lenna- 
nent  improvement  than  tbe  Arkansas,  it  is  probable  that  two  years* 
work  on  tbe  permanent  construction  would  stop  nearly  all  bank  cavio]!:. 
at  lexkst  so  nearly  so,  tbat  by  using  a  supply-boat,  fitted  with  snaggio 
appliances,  tbe  few  iiuags  met  with  could  be  removed  without  extrA  ex 
pense  to  tbe  appropriation  over  and  above  that  necessary  to  maintain 
such  a  boat  for  tbe  prosecution  of  tbe  works. 
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Plans  and  estimate's  for  the  permanent  improvement  will  be  ready 
before  November  I.  They  conid  not  bo  prepared  in  time  to  sabmit  with 
this  report  without  detriment  to  the  other  interests  of  the  district. 

Money  statement 

July  1,  1886,  amount  available $7,936.84 

Received  from  sale  of  fuel  to  officer 6.00 

Amount  appropriated  by  act  approved  August  5,  1886 18, 000. 00 

125,942.84 

July  1,  1867,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  IS66 19,234.14 

July  1,  1887,  outstanding  liabilities 277.94 

19.612.08 

July  1,  1887,  amount  available 6,430.76 

{Amount  (tsstimated)  required  for  completion  of  existing  project,  snag- 
ging annually 8,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


XXPKN8B  ACCOUNTS,  IMPROVINO  WHITE  RIVER,   ARKANSAS. 

Pav-roll,  labor,  etc $16,182.8/ 

fiubsistenoe  supplies 2.337.07 

•General  supplies 466.35 

iStationery 47.68 

liedicine 10.45 

Traveling  expenses 157.83 

Transportation 121.36 

Fuel 121.09 

Telegraph  service 8.28 

Office  rent 30.00 

19, 481. 96 
Seserved  as  per  letter  firom  Chief  of  Engineers  dated  April  21,  1887 30. 10 

19,512.08 


V  ID. 
IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

Before  any  improvements  were  made  upon  this  river  its  channel  was 
choked  with  logs  and  snags,  and  obstructed  by  overhanging  trees,  and  in 
anany  places  sbo.ils  interfered  with  its  navigation  at  low  water  by  any 
ibnt  very  light-draught  boats. 

Its  banks  caved  but  little  and,  except  at  the  shoals,  it  was  character- 
i'ized  by  greater  depth  of  water  than  is  found  in  streams  generally  in  its 
vicinity,  due  to  its  being  narrow  and  its  banks  firm. 

The  original  plan  for  its  improvement  contemplated  the  removal  of 
the  obstructions  and  the  improvement  of  the  shoals,  the  latter  by  wing 
dams.  A  few  sloughs  were  to  be  closed  up  so  as  to  confine  the  water  to 
the  main  channel. 

Up  to  June  30,  188C,  $50,732.12  had  been  expended  in  carrying  out 
the  above  plan. 

The  river  as  a  whole,  compared  with  the  river  prior  to  any  attempts 
at  improvements,  gave  evidence  of  persistent  effort,  along  the  ^gs^^ss^ 
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Use,  thoagktoo  desoltory,  owing  to  tlie  saiall  anoimte  approprimtoitiid 
the  irrogular  intervals  at  which  these  appropriations  were  made. 
By  acts  approved  Aagost  5, 1886,  $5,000  was  appropriatied. 
With  the  accarate  knowledge  had  of  the  river,  an  application  oi  thii 
pam  was  made  that  gave  a  eq[>iendid  channel,  except  one  or  more  shoelt, 
for  126  miles  up  the  river,  and  work  was  begnn  looking  to  completai; 
the  plan  so  fi&r  as  snags  and  overhanging  trees  were  ooooemed,  wkkk 
plan  cootemplated  work  as  high  as  Poplar  Blafl^  Mo. 

The  snagboat  Henry  Sheldon^  under  Gapt.  Henry  Hennegin,  by  diit 
of  great  economy  of  time,  and  soond  judgment  as  to  points  at  whiek 
work  was  most  required  on  the  part  of  her  excellent  commander,  i» 
ceeded  in  reaching  a  point  within  68  miles  of  the  point  at  which  wod 
from  Poplar  Blufif  down  was  stopped  a  few  seasons  ago. 

To  effect  this,  540  snags  were  destroyed,  10,190  ovetiiaoging  trai 
were  cnt^  4  drift  piles  were  removed,  and  16,004  trees  were  deaideiNd. 
confirming  Major  Handbury's  opinion  that  a  ligfat-dranght  boat  cspe 
cially  equipped  for  this  river  would  give  t^  best  resolts. 

This  is  a  very  deserving  river.    Its  waters  are  very  mooli  need,  aii 

since  the  thorough  opening  up  is  so  nearly  accomplished^  it  is  wM 

earnestly  recommended  that  $15,000  be  made  available  at  once  to  eo» 

plete  this  part  of  the  project,  and  to  remove  as  many  snags  as  may  ktiv 

^'^'  been  carri^  out  into  the  improved  from  the  unimproved  part.   Tk 

^2t  \  sooner  the  unimproved  river  has  attention,  the  less  the  expense  of  Btf» 

^tt  f '  tuining  the  improved  section. 

c^^^'  Eight  thousand  dollars  additional  is  recommended  for  the  impifi^ 

^  ^  ment  of  the  shoals,  but  if  it  is  thought  that  $23,000  can  not  bedevolei 

W*^  to  this  river,  it  would  be  the  best  policy  to  appropriate  entirdjir 

\l^  snagging,  etc.,  that  is,  for  any  sum  under  $15,000,  that  this  may  bete 

^[^  while  the  snag-boat  is  new. 

^*^^^  All  the  work  was  done  by  hired  labor  and  the  pnrchaae  of  matcflii 

in  open  market,  as  this  was  believed  to  be  most  economical  and  adt» 
tageous  to  the  Goverument. 

COHMBBGE. 

The  amount  of  commerce  when  work  of  improvement  be£;an  majti 
inferred  from  the  following  statement  taken  from  Annnal  BeiMHt,  Oai 
of  Engineers,  1880,  page  1326 : 

From  the  Upper  Black  great  quantitiee  of  stayes  are  takeo,  and  fiom  the  Lw* 
Black  it  is  estimated  that  from  10,000  to  12,000  bales  of  cotton  are  shipped  to  Mer 
phis  and  other  markets  and  other  shipmenta  (amount  not  known)  go  orvr  the  Sb^ 

Louis  and  Iron  Moantain  to  Saint  Louis. 


As  to  effect  upon  rates  of  insurance  and  freight^  inanranee 
have  not  acted  npon  the  matter.  It  is  expected  ttie  ratea  wiU'be  tt 
daced.  The  work  is  jnst  beginning  to  tell  npon  fireight,  and  ft  is  tsi 
soon  to  state  definitely  as  to  rates. 

As  to  effect  upon  rates  of  competing  routes  of  tranapoitataoa.  tUi 
river  parallels  the  Saint  Louis,  Iron  Mountain  and  SoatherB  Bailroii 
for  over  100  miles.  There  can  be  no  question  as  to  water  «t.  rail  txm^ 
portation.    Reliable  parties,  state  that  the  effect  will  be  marked. 

As  to  prospective  advantages  to  commerce,  if  completed,  I  haTs  bea 
unable  to  get  statistics  from  but  one  of  tlie  tx>at8  plying  on  the  WaA 
Biver.  During  1886  it  handled  27,300  tons  of  freight,  and  has  «■- 
tracted  for  36,400  tons  for  1887. 

There  is  no  computing  the  prospective  advantages  to  eomneree.  Ih 
country  is  only  just  beginning  to  be  opened  up,  and  is  snaoeptible  9n^ 
tically  of  unlimited  developments.  It  is  difficult  to  eatiaiate  the 
fits  to  the  community  if  completed. 
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This  river  is  one  of  the  deepest  in  the  State.  As  a  natural  highway 
it  surpasses  the  Arkansas  £iver.  Its  banks  cave  bat  little,  and  when 
the  standing  timber  has  been  cleared  off  so  that  snags  do  not  aocumn- 
late^  it  will  not  give  mnch  trouble  as  a  navigable  stream. 

It  is  destined  to  become  in  the  near  fatnre  a  part  of  a  great  parallel 
transportation  line  to  New  Orleans,  competing  with  the  Missonri  Pa- 
cific system  of  railroads  for  the  traffic  of  an  immense  territory. 

The  confines  of  such  a  report  as  this  are  too  limited  to  do  justice  to 
this  river.  Were  they  more  extended,  I  doubt  if  it  were  possible  to 
forecast  the  great  benefits  that  will  flow  ftom  its  maintenance  as  a 
navigable  stream. 

Maneif  Hatement, 

July  1, 1886,  Amoant  aTBilAble 1603.78 

BaoeiTed  1^  Mle  of  fael  tooffioer 7.50 

AmocuBt  approprlAted  by  act  appioyed  Aagoflt  5, 1886 5, 000. 00 

6, 510. 88 
Jnlj  1, 1887,  amount  axpoBded  daring  Saeal  year,  axoloalTe  of  liabUities 
oatotaoding  July  1, 1^ 4,90a.39 

July  1, 1887,  amoant  available 606.89 

i  Amount  (estimated)  reqaiied  for  oompletion  of  existing  project,  annually  8, 000. 00 

Amoant  thatcanbe  proEtably  expended  in  SbooI  year  ending  Jane  30, 1889  S3, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

BXFKN8B  AOOOUNT,  IMPBOVINQ  BL4GK  RIVSB,   ARKANflAH  AND  MISSOURI. 

Pav-roll,  labor,  etc ^ $3,753.98 

Sabsistence  supplies 713.43 

Traveling  expenses 62.17 

Fuel 153.15 

Stationery 22.84 

General  supplies 178.59 

Medicine 3.10 

Transportation 14.25 

Triegraph  service 1.88 

4,903.39 


V  II- 

mPROVEMENT  OF  ST.  FRANCIS  RIVEB,  ARKANSAS. 

This  s^propriation  was  made  by  act  approved  Jaly  5, 1884,  and  is 
the  first  separate  appropriation  made  for  the  entire  river. 

Earliest  appropriation  made  for  this  river  ander  any  head  was  made 
by  act  approved  March  2, 1833.  Samming  ap  all  the  various  works  of 
improvement,  it  may  be  inferred  that  prior  to  1833  this  river  was  mnch 
choked  with  drift-piles,  logs,  and  snags,  and  its  waters  spread  oat 
throngh  a  great  variety  of  slonghs,  while  overhanging  trees  added  to 
the  difficnlties  of  navigation. 

In  the  originally  adopted  project  snagging  operations  figured  largely, 
and  attempts  have  been  made  to  close  np  some  of  the  many  sloughs. 

This  river  has  been  united  so  often  with  the  White  River,  and  also 
with  the  Black  Biver,  that  it  is  impossible  to  give  exactly  how  much 
liad  been  expended  uiwn  the  St.  Francis  River  to  June  30,  1884. 

After  a  careful  study  of  House  Ex.  Doc.  No.  64,  Forty-eighth  Con- 
gress, first  session  the  approximate  amount  is  set  down  as  not  U5\<iij^\. 
$70,000  or  over  $100,000. 
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xooo,  aoing  maca  more  worKDnan  was  ezpecrea,  as  i>ae  BnagDoai; 
JbAiwon,  built  as  provided  and  equipped  with  powerful  machiuer] 
sessed  power  not  often  foand  npon  a  hand-propelled  boat,  and  in  \ 
experience  was  ran  at  the  best  advantage  at  about  $900  per  moni 
an  average. 

It  seems  proper  to  note  here  that  the  heavy  expenditures  made 
the  river  prior  to  the  building  of  this  light  boat  was  made  by  i 
outfits  intended  for  larger  rivers,  and  the  results  obtained  with  tim 
boat  confirm  Major  Handbury's  predictions,  when  he  recommende 
building  of  such  a  boat  for  the  smaller  streams. 

While  it  is  not  proper  to  pass  upon  the  work  with  the  heavy  « 
which  were  the  best  to  be  had,  I  feel  in  duty  bound  to  say  that  fin 
real  interests  of  the  rivers,  when  it  comes  to  the  question  of  how  i 
has  already  been  expended,  those  earlier  expenditures  ought  m 
weigh  too  heavily  against  the  river,  since  the  river  had  no  plant  ads 
to  it. 

Its  thorougi)  and  systematic  improvement  under  advantageoffi 
cumstances  has  but  begun,  and  there  is  no  river  in  the  State  tfa 
more  worthy  of  improvement  in  the  interests  of  navigation. 

By  act  approved  August  5, 1886,  $8,000  was  appropriated  under 
head.  With  a  view  to  systematic  work  it  was  decided  to  use  a 
$2,000  from  the  mouth  to  the  town  of  Wittsburgh ;  $2,000  from  ^ 
burgh  to  Lester's  Landing;  $2,000  from  Lester's  Landing  to  £ 
Francis;  $2,000  to  care  for  the  property  and  repairs  and  replace! 
of  the  machinery  that  suffered  most  by  the  heavy  work  set  forth  ii 
last  annual  report. 

Tip  to  June  30, 1887,  $7,118.40  have  been  exx>ended  in  keeping 
this  plan.    The  most  of  the  first  reach  lies  between  the  mouth  ol 
L'Anguille  River  and  the  town  of  Madison. 

One  hundred  and  eighty-nine  dangerous  and  heavy  snags  wer 
moved  from  the  channel,  and  a  few  overhanging  trees  were  cat 
snafiTs  were  mostlv  old  ones  that  the  heavv-draufirht  boats  never 
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It  was  estimated  that  $25  per  stump  would  be  warrauted  in  view  of 
the  benefits  to  be  conferred,  as  there  is  plenty  of  water. 

Eighty-six  stumps  were  actually  removed  and  169  trees  that  overhung 
the  stream  were  cut  down.  There  is  much  to  be  done  here  yet,  but  a 
good  beginning  has  been  made. 

During  the  extreme  cold  weather  and  at  high  water  the  boat  was  laid 
np  and  her  machinery  replaced  and  repaired. 

A  number  of  firms  were  given  to  understand  that  certain  machinery 
could  be  built  at  spare  time.  Low  bids  were  thus  received,  and  the 
lowest  bidder  furnished  some  most  excellent  machinery  at  a  very  low 
figure.  The  boat  now  carries  new  machinery,  in  all  important  items, 
at  least. 

Upon  the  upper  reach^  from  Lester's  Landing  to  Saint  Francis,  the 
river  from  Lester's  Landing  to  Kennett  is  only  navigable  from  high  to 
medium  stages,  being,  in  fact,  a  vast  lake,  the  river-bed  having  been 
elevated  during  the  earthquake  of  1811. 

From  near  Kennett  to  the  town  of  Saint  Francis  there  is,  however, 
a  very  fine  reach  of  river,  though  it  has  heretofore  been  choked  with 
dritt  and  snags. 

The  dnagboat  made  its  way  through  the  lake  and  began  work  upon 
this  reach  June  1, 1887,  and  was  at  work  at  the  close  of  the  fiscal  year 
ending  June  30,  1887. 

During  June  she  closed  up  several  sloughs  that  have  let  the  water  out 
of  the  main  channel,  and  made  most  thorough  work  of  snagging,  work- 
ing from  Saint  Francis  down ;  536  snags  were  removed  and  61  over- 
hanging trees  cut. 

The  policy  outlined  for  this  river  is  to  devote  about  $8,000  annually 
about  as  indicated  above,  to  eventually  thoroughly  open  it  up. 

From  present  appearances  it  would  seem  that  two  more  appropria- 
tions of  $8,000  each  would  accomplish  this. 

The  more  study  I  have  given  the  stream  and  the  country  the  more 
interesting  the  study  becomes,  and  the  more  convincing  the  arguments 
in  favor  of  opening  ux)  the  river. 

With  no  transportation  except  the  wagon,  a  fertile  section  rapidly 
settling  up  between  Lester's  Landing  and  Saint  Francis  would  at  once 
pour  out  through  this  channel  its  products,  adding  many  times  the  sum 
required  for  the  improvements  to  the  material  prosperity  of  the  country. 

Whatever  decision  may  be  rendered  as  to  the  desirability  of  further 
expenditure,  the  river  now  has  a  plant  of  its  own,  peculiarly  adapted 
to  its  work,  and  can  be  cared  for  at  a  very  small  outlay.  It  would  be 
better  to  put  the  river  in  excellent  shape  before  the  plant  deteriorates, 
and  it  is  believed  that  after  a  few  years  of  thorough  work  the  river  will 
maintain  itself. 

As  to  future  demands,  the  development  of  the  country  can  alone  de- 
cide what  these  will  be. 

it  may  be  that  dredging  the  sunk  lands  to  bring  the  river  back  to  its 
own  channel  may  be  warranted  in  years  to  come,  and  that  low- water 
navigation  may  be  demanded. 

At  present  the  prospect  is  too  remoto  to  devote  time  to  plans  and 
estimates  for  these  improvements. 

GOMMEBOE. 

The  records  do  not  show  what  the  amount  of  commerce  was  before 
any  work  was  done  upon  this  river.  As  the  river  was  almo€»t  ^>x\\^^e\^ 
choked  with  snags,  logs,  and  overhanging  trees,  it  in\x'^\.\w5ki\^\iW^K^N^\:^ 
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small,  and  from  the  best  authority  I  have  been  ablo  to  secure  amoa 
to  a  few  staves  takea  out  by  flatboats  propelled  by  hand. 

Good  authorities,  familiar  with  the  river,  state  that  if  the  river 
properly  improved  freight  would  be  reduced  from  fl  per  hundre 
wa^oD  to  30  to  35  ceuts  per  hundred  by  boat. 

From  what  precedes  it  will  be  seen  that  there  are  no  competiiig 
lie  routes;  the  territory  drained  by  this  river  is  almost  entire) 
pendent  on  the  river  for  transportation. 

As  to  the  prospective  advantages  to  commerce  rf  completed,  tii< 
practically  beyond  computation.  On  one  reach  of  river  an  expeoi 
of  $1,500  last  season  resulted  in  500  car-loads  of  merchandise 
taken  off  the  banks  in  less  than  six  months,  and  op  to  the  pres^ 
had  increased  the  commerce  20  per  cent.  Fonr  lettem  in  my  p 
sion,  from  individuals  quite  widely  separated,  all  a^ree  npon  one 
namely,  that  the  products  of  the  country,  and  hence  its  commerce, 
be  increased  100  per  cent,  annually  were  the  river  improved  acoc 
to  the  present  plans. 

Some  idea  of  the  general  benefits  to  be  conferred  upon  the  comn 
by  the  completion  of  the  works  may  be  formed  from  the  fact  that 
the  river  only  about  half  prepared  for  navigation,  there  was  shipi 
1885  and  1886,  in  the  extreme  upper  part  of  it,  500  tons  of  mercbai 
000,000  staves,  and  700,000  feet  of  lumber. 

Extending  the  limit  a  few  miles  lower,  and  we  have  as  the  pi 
yearly  commerce: 

Lamber,  valued  at ......  f^l 

Staves,  valued  at J*.  t 

Cotton,  valued  at '..  I 

Corn,  valued  at IViV.  3 

Pork,  valued  at \\\\  j 

Potatoes,  valued  at ,.  ,.,,  ..Jm  U 

Miscellaueous,  valued  at rr^.T!  91 

From  the  lower  two-thinlsof  the  river,  during  mediim;i  and  high-i 
stages,  there  is  shipped  weekly  23,000  bales  of  cotton,  250,0M«ad 
cotton  seed,  and  about  175  tons  of  merchandise. 

Letters  to  support  these  facts  will  be  found  in  my  last  annual  re 

Comments  as  to  benefits  are  unnecessary.  This  is  one  of  the  i 
deserving  rivers  in  the  State. 

The  people  in  the  upper  river  hope  that  the  work  of  this  seasoD, 
the  small  balance  on  hand,  will  enable  them  to  establish  a  river 
route. 

The  lower  portion  of  the  river  differs  to  a  certain  extent  from 
uf)per  reaches  in  being  in  indirect  competition  with  certain  railrt 
The  letter  appended,  marked  A,  from  Mr.  James  D.  Randall,  oc 
such  ground  as  may  not  have  been  covered  in  what  precedes. 

Money  statement 

July  J,  18S6,  amount  available... .e -----......         [ 

Amount  appropriated  by  act  approved  August  5, 1836 --.^111!      8C 

Q  ( 

July  1,  ld87y  amount  expended  during  fiscal  year,  exclusivo  of 

liabilities  outstanding  July  1,  1886 $6,323.40 

July  1, 1887,  outstanding  liabilities *  8O7I90 

Jaly  V\ft8Hf,«»TiiOW\i\.vrB\\^\^ • ^^^, J 
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(Amoant  (estimated)  required  for  completion  of  exhitiDg project  aoDaally .  $8, 000. 00 

Amoant  that  can  be  pron  tabl^  expended  in  fiscal  year  ending  June  30, 1889  8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  x  of  river  and 
harbor  acto  of  1866  and  18G7. 

EXPXNSB  ACCOUNT,  IMPROyiNG  ST.  FRANCIS  RIVER,  ARKANSAS. 

Pay*roll,  labor,  etc $4,126.44 

Qeaeral  supplies 1,170.08 

Subsistence  supplies  .. , 976.22 

Fuel ..; 42.50 

Telegraph  SMYice.... 11.55 

Stationery 26.26 

Traveling  expenses 310.75 

Transportation .w 451.50 

Medicine 3.10 

7, 118. 40 
Beserved  as  per  letter  from  Chief  of  Engineers,  dated  April  21, 1887 12. 90 

7, 131. 30 


A.— LETTER  FROM    MR.  JAMBS  D.  RAl^DALL. 

Mebcphis,  Tenn.,  May  31, 1887. 

Dear  Sir  :  Yours  of  the  18th  instant  asking  for  information  in  regard  to  the  im- 
provement of  the  St.  Francis  River  to  hand  and  contents  carefully  noted. 

I  am  not  now  interested  in  the  transportation  business  on  that  stream,  and  without 
considerable  trouble  to  myself  I  could  not  answer  your  first  question. 

To  your  second  question,  I  will  say  that  if  the  St.  Francis  River  was  so  improved 
as  to  admit  of  boats  running  all  the  year,  freights  would  be  reduced  33^  per  cent. 

To  vour  third  question,  I  will  say  that  if  such  improvement  was  made  the  railroads 
would  reduce  their  rates  during  low- water  season  from  25  to  50  per  cent. 

This  low- water  season  lasts  from  three  to  four  months.  For  that  time  the  steamers 
are  not  now  able  to  run  on  the  river,  and  in  consecjueuce  of  having  a  monopoly 
at  most  points,  the  railroads  advance  rates.  When  navigation  on  the  river  is  resumed 
by  the  steamers  the  railroads  reduce  rates  again. 

To  the  fourth  question,  I  will  sav  that  shipments  by  river  would  be  fully  doubled 
if  the  river  could  be  made  navigable  all  the  year. 

Owing  to  the  uncertain  condition  of  the  river  which  comes  at  the  season  of  the  year 
when  the  crops  are  being  moved,  planters  and  merchants  sometimes  make  contracts 
with  the  railroads  for  an  all-the-year  rate,  binding  themselves  to  give  the  railroads 
all  of  their  freiffhting  for  twelve  months.  When  tnis  is  done  the  rate  is  about  25  per 
cent,  above  high- water  rates  by  boat. 

I  think  one  of  the  greatest  mistakes,  one  that  cripples  the  work  of  river  improve- 
ment more  than  any  other,  is  in  making  changes  of  the  officers  in  charge  of  the  dis- 
tricts. 

About  the  time  one  officer  gets  familiar  with  the  kind  of  work  required,  etc.,  he 
is  removed  and  a  new  one  put  in  his  place.  I  believe  you  will  agree  with  me  in 
this.    •    •    • 

Most  respectfully, 

Jas.  D.  Randall. 

Capt  H.  S.  Taber, 

UnUed  State*  Engineer, 


Via. 

mPROYEMENT  OF  L'ANGUILLE  RIVER.  ARKANSAS. 

This  river,  like  all  the  streams  in  eastern  and  soatheastern  portions 
of  Arkansas  before  being  improved,  was  obstructed  by  logs,  snags,  ami 
overhanging  trees,  and  the  shoals  incident  to  accumulation  of  snags 
and  logs. 

The  original  plan  of  improvement,  begun  in  187^,  ^w^XfexoL^^^^'O^^ 
removal  of  these  obstacles,  and  up  to  June  30, 1885,  %\^^^^5i'i\ia»'^a^^ 
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expended  in  sneb  a  way  jus  to  remove  all  obstructions  to  navigatiooal 
medium  stages  of  water,  leaving  a  balance  of  $3,149.47. 

There  was  a  considerable  interim  in  the  expenditure  of  this  appropri- 
ation, due  to  there  being  no  plant  in  this  t.istrict  adapted  to  the  hahuiee 
of  the  work,  which,  to  be  effectual,  had  to  be  done  very  near  low  water. 

Towards  the  close  of  the  fiscal  year  ending  June  30,  1886,  the  new 
light-draught  hand-propelleil  snag-boat  A.B.Johnsany  belonging  to  tiie 
St.  Francis  River  and  exactly  adapted  to  this  work,  was  transferred 
to  this  river  and  work  begun.  Up  to  June  30, 1886«  $16,258.33  had  been 
expend^,  but  high  water  prevented  the  completion  of  the  work. 

During  the  fiscal  year  ending  June  30,  1887,  the  entire  balance, 
$741.67,  has  been  expended.  This  sum,  with  what  was  expended  tbe 
year  before,  being  all  expended  at  low  water,  and  with  a  powerful  botf 
that  could  be  run  at  a  minimum  expense,  cleared  all  the  obstacles  oat  of 
the  channel  from  Marianna  to  the  mouth,  except  for  the  distance  of  about 
1  mile  from  the  mouth  up.  Provision  was  made  to  work  this  also,  bat  tbe 
assistant  in  charge  and  the  larger  part  of  the  party  was  suddenly  pros- 
trated with  fever,  and  this  so  demoralized  the  party  that  'what'  might 
have  been  accomplished  was  by  this  accident  placed  a  little  beyond  tk 
amount  that  could  be  practically  reached. 

Eventually  some  provision  will  be  required  to  enable  boats  to  rentk 
Marianna  at  extreme  low  water. 

At  present  they  are  obliged  to  stop  3  miles  below.  As  tbe  interesti 
of  commerce  do  not  warrant  this  outlay  at  present,  no  fortber  appro- 
priations are  recommended. 

GOMMEBCE. 

The  amount  of  commerce  when  work  of  improvement  began  may  be 
inferred  from  the  following  statement  which  appeared  in  Annual  Ke^ 
port  Chief  of  Engineers,  1879,  page  909:  <•  There  is  brought  out  of  the 
I/Anguille  about  25,000  bales  of  cotton  annually,  and  when  the  improve 
ment  of  the  river  is  completed  a  large  quantity  that  is  now  shipped  by 
railroads  and  also  hauled  to  the  St.  Francis  will  be  brought  cot  b^ 
steamboats.^ 

As  to  effects  of  rates  upon  insurance  and  freight^  the  improvement 
reduced  freight  to  Memphis  65  cents  per  bale  upon  cotton,  and  to  >'ev 
Orleans  20  cents  per  bale. 

As  to  effect  upon  rates  of  competing  routes  of  transportation  it  cost* 
76  cents  per  bale  to  ship  cotton  from  Marianna  to  Memphis  by  riveraad 
$1.40 by  rail ;  $1.45  by  rail  to  New  Orleans,  and  $1.25  by  water;  cot 
ton-seed  $3.30  i>er  ton  to  market  by  rail,  $2  by  water. 

As  to  prospective  advantages  to  commerce  if  completed,  the  works 
being  completed  so  far  as  the  original  project  required,  it  only  remains 
to  state  what  the  commerce  now  is. 

In  1885-'8G,  5,467  bales  of  cotton  were  shipped  by  river  from  lU- 
rianna,  the  head  of  medium  stage  navigation,  and  3,017  bales  by  rail. 
Four  thousand  sacks  of  cotton-seed  were  shipped  during  same  period. 
During  the  season  there  is  now  received  by  water  over  5,000  tons  rf 
freight  Reference  to  No.  4  shows  that  2,500  bales  of  cotton  ^epI^ 
sented  the  trade  of  this  river  prior  to  its  improvement  The  imp^ov^ 
ment  has  certainly  wrought  great  benefit  to  this  community.  This  i« 
a  fair  sample  of  what  may  be  clone  for  every  community  in  this  Stitu 
where  water-ways  are  being  improved,  with  the  exception  that  many 
of  them  have  a  better  river  to  begin  with. 
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Money  statement 

July  1,  1886,  amount  available $741.67 

Jaly  1, 1887,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  1886 741,67 

EXPENSE  ACCOUNT,   IMPROYINO  L'AKOUIIXJB  RIVER,   ARKANSAS. 

Pav-roll,  labor,  etc $484.12 

Subeistence  supplies 97. 12 

General  supplies 6.60 

Traveling  expenses ^ 75.45 

Fuel 16.59 

Telegrapb  service 4.09 

Transportation 41.60 

Hire  of  Jack-screws 1.00 

Stationery 15.10 

741.67 


VX3. 
RE-EXAMINATION  OF  THE  LITTLE  RIVER,  ARKANSAS. 

United  States  Engineer  Office, 

Little  BocJcy  Ark.j  February  7, 1887. 

General:  In  accordaAce  with  the  requirements  of  letters  dated 
Office  of  the  Chief  of  Engineers,  Washington,  D.  C,  September  27  and 
October  28, 1886, 1  have  the  honor  to  submit  the  following  report  upon 
the  re-examination  of  the  Little  River,  Arkansas. 

It  being  found  impossible,  consistent  with  the  interests  of  the  works 
under  my  charge,  to  make  this  examination  in  person,  a  competent  civil 
engineer  of  experience  and  reliability  was  engaged  to  make  the  exami- 
nation, and  from  his  very  full  report  now  lyiug  before  me  I  am  able  to 
make  the  following  statements,  viz : 

This  river  may  be  said  to  have  two  distinct  districts — one  hilly  in 
character,  the  other  level  and  alluvial  in  character. 

From  its  mouth  up  for  a  distance  of  55  miles  it  is  navigable  for  eight 
or  nine  months  of  the  year,  and  for  35  miles  of  these  55  it  is  navigable 
the  year  round  for  boats  drawing  3  to  4  feet  of  water.  Beginning  at 
its  mouth  the  first  55  miles  require  no  improvement  to  meet  the  demands 
of  navigation.  At  the  end  of  the  55th  mile,  or  at  Hood's  Landing,  the 
entile  character  of  the  river  changes.  Fiom  this  point  the  fall  is  so 
great  that  the  river  consists  of  a  series  of  holes  and  rocky  shoals.  To 
render  ic  navigable  at  even  medium  stages  would  require  an  outlay  so 
entirely  disproportionate  to  the  benefits  to  be  conferred  that  it  would 
be  a  waste  of  time  to  even  consider  the  question. 

In  myjud{rm.ent  the  river  above  Hood's  Landing  is  not  worthy  of 
improvement.  Below  Hood's  Landing  it  now  meets  every  demand  of 
commerce.    No  further  action  is  therefore  required. 

The  time  may  come  when  it  may  be  desirable  to  make  the  river  navi- 
gable the  year  round  as  high  as  Hood's  Landing,  but  that  time  has  not 
yet  arrived. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 

Brig.  Gen.  Jas.  C.  Duane, 

Chief  of  Engineers^  U.  8.  A, 
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PRELIMINARY  EXAMINATION  OF  SALINE  RIYEB,  ARKAN8A& 

United  States  ENonocEK  Ofpicb, 

LiUle  Rocky  Ark.^  Fdfmawy  7, 1887. 

General:  In  accordance  with  tho  reqalrements  of  letters  dated 
Office  of  the  Chief  of  Engineers,  Washington,  D.  O.,  September  27  ui 
October  28, 1  have  the  honor  to  submit  the  following  report  apoa  Hm 
preliminary  examination  of  the  Baline  River,  Arkansas,  viz : 

Having  in  my  x>09ses8ion  fall  data  in  regard  to  this  river  from  Bi; 
Island  to  its  mouth,  it  only  remained  to  examine  it  from  this  point  mm 
60  miles  farther  up-stream,  or  to  that  point  beyond  which  its  navigatM 
should  be  found  impracticable. 

It  being  found  Impossible,  consistent  with  the  interests  of  t^e  woits 
under  my  charge,  to  make  this  examination  in  person,  a  competent  m^i 
engineer  of  experience  and  reliability  was  engaged  to  make  the  earn- 
nation,  and  from  his  very  full  report  now  lying  before  me  I  am  able  to 
make  the  following  statements,  viz : 

There  is  only  water  enough  in  this  reach  for  navigation  from  Feb- 
ruary to  about  June  1.  It  is  only  a  question  of  water,  as  there  are  m 
obstructions  except  the  railroad  bridge  *  already  made  the  sabject  of 
special  report  in  another  communicatioa. 

A  very  careful  examination  was  made,  but  as  there  coald  be  nothii^ 
done  to  increase  or  prolong  the  supply  of  water,  it  does  not  seem  dev- 
able  to  enter  into  details.  En  fact  I  incline  to  the  opinion  that  the  tf* 
amination  was  intended  more  for  the  lower  reaches.  As  I  had  the  ^i» 
for  these  reaches  fresh  to  hand,  it  seemed  best  to  complete  the  reoonoii*' 
sauce  of  the  entire  navigable  reach  and  thus  have  apon  record  daU 
concerning  the  entire  river. 

As  to  the  reach  from  Big  Island  to  the  mouth,  a  distance  of  260  mite 
my  annual  rei>ort  for  18^,  page  1598,  Annual  Report  Chief  of  Bs^ 
neers,  1885,  states  that  work  was  completed  upon  this  reach  DeoemlKr 
20y  1884,  and  that  the  river  was  left  in  good  navigable  oonditioa  tf 
medium  stages  as  high  as  Longview,  and  at  high  water  as  high  asMooat 
Elba  (a  point  within  the  reach  recently,  «.  e.,  above  Big  Island).  As  to 
the  necessity  of  further  improvement  of  the  reach  from  Big  Island  to  tk 
mouth,  on  page  1598,  Annual  Keport  Chief  of  Engineers,  1885,  aftff 
careful  consideration,  I  state — 

That  this  stream  will  at  some  time  be  a  Talnable  artery  of  commerce  tbers  sMOi 
lit  tie  room  for  doubt ;  bnt  at  present  the  coaatry  is  not  safficiently  settled.  It  wmU 
seem  advisable,  now  that  it  is  pretty  well  cleaned  ont,  to  watch  the  resalt  in  the  vif 
of  developing  the  country  before  another  appropriation  is  made.  For  a  year  or  t99 
the  river  will  remain  in  its  present  condition,  and  this  will  f^ive  time  to  aee  wiiilfc* 
it  will  be  improved  by  the  boats,  and  then  from  $5,000  to  |6,000  a  year  ooald  be  pnil- 
ably  expended  in  securing  an  open  river  as  far  up  as  Driftwood. 

While,  therefore,  no  appropriation  is  recommende<l  for  the  year  ending  Jime  A 
1S87,  tho  question  of  further  improvement  is  left  contingent  npon  the  resnlta  of  Iki 
work  done  so  far. 


Again,  on  page  1388,  Annnal  BeportOhief  of  Engineers,  1886, 1 

That  there  was  expended  on  this  river  np  to  June  30,  1835.  (20,951.70.  Vu* 
given  much  relief  to  navigation,  and  has  practically  cleared  the  river  ao  fiu*  as 
ent  navigation  demands. 

Until  the  requirements  of  commerce  are  greater  than  they  are  now,  it  is  not 
mended  that  any  further  appropriation  be  made. 

*  The  railroad  bridge  is  owned  and  used  by  the  Saint  Lonts,  Arkansas  and  Textf 
Railroad  Company,  and  is  an  obstmction  to  the  free  and  safe  naviniion  of  the  rifcr 
ttom  February  1  to  June  1.  This  brid^^  is  near  Risen,  Ark.,  and  doee  not  seem  w 
have  been  constructed  in  accordance  with  the  terms  contained  in  act  approved  Jo** 
S7, 1882,  Forty-seventh  Congress,  first  session,  chap.  840. 
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From  all  that  precedes,  tbe  sitaa  tion  of  the  river  as  a  whole,  for  320 
miles  that  it  is  navigable,  is  sach  that  I  do  not  feeJ  warranted  in  mak- 
ing any  recomoiendations  for  further  survey,  nor  for  the  expenditure  of 
%ny  further  money  for  improvements. 

The  records  of  this  office  are  so  kept  that  the  engineer  in  charge  will 
be  able  to  see  that  it  was  expected  that  the  reach  below  Big  Island 
would  require  attention  in  the  future. 

This  will  enable  the  Congress  of  the  United  States  to  afford  aid  to 
this  section  at  once  when  required  by  the  future  development  of  the 
section,  a  matter  to  be  determined  from  commercial  statistics  and  boats 
using  tiie  river.  At  present  only  one  boat  uses  the  river  and  it  makes 
bat  one  trip  a  year. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 
Captain  of  Engineers. 

Brig.  Gen.  Jas.  0.  Duanb, 
Chief  of  Engineers  J  U.  8.  A. 
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PRELDCJNART  EXAMINATION  OF  CACHE  RIVER,  ARKANSAS. 

United  States  Engineer  Office, 

Little  Bock^  Ark.,  January  22, 1887. 

Oenbbal:  In  accordance  with  the  requirements  of  letters  dated  Of- 
fice of  tiie  Chief  of  Engineers,  Washington,  D.  G.^  September  27  and 
October  28, 1  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  Cache  Biver,  Arkansas. 

It  being  found  impossible,  consistent  with  the  interests  of  the  works 
under  my  charge,  to  make  this  examination  in  person,  a  competent 
civil  engineer  of  experience  and  reliability  was  engaged  to  make  the 
examination,  and  fi[X)m  his  very  fnll  report  now  before  me  I  am  able  to 
make  the  following  statements,  viz : 

No  further  examinations  will  be  necessary  to  enable  me  to  submit 
plans  and  estimates  for  the  improvement  of  the  navigable  reach  of  this 
river. 

It  is  worthy  of  improvement,  and  the  outlay  noooosary  for  the  same 
is  fully  warranted  by  the  interests  involved. 

It  appears  that  there  are  70  miles  of  this  river  from  its  mouth  to  Biver- 
aide  that  are  navigable,  with  more  or  less  diflBiculty,  for  about  seven 
months  of  the  year. 

Above  Riverside  the  river  beeomes  a  swamp  with  numerous  chan- 
nels that  could  not  be  united  in  one  without  an  outlay  wholly  dispro- 
portioaate  to  the  benefits  to  be  conferred. 

There  is  a  river  trade  along  tlie  70  miles  in  question  amounting  to 
8,000  bales  of  cotton  annually  and  2,184  tons  of  freight.  The  timber  is 
large  and  clear  and  abundant,  and  would  alone  warrant  tbe  outlay. 

A  railroad  runs  through  the  section,  but  its  freight  rates  are  so  high 
that  it  disheartens  producers. 

Experience  in  this  State  has  shown  that  similar  rivers,  when  cleared 
of  snags  and  drift,  have  added  to  the  material  prosperity  of  the  section 
involved  in  such  a  way  as  to  be  susceptible  of  proof  firom  the  records. 

All  that  is  requisite  is  to  free  the  river  of  snags,  logs,  and  drift  piles. 

The  I/Anguille  Biver  was  similarly  choked  a  few  years  «i!^.   ^v&:s(^ 
being  cleared  its  commerce  was  represented  by  2,500  ba\<^  ^1  ^^\^«sci« 
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After  being  cleared,  commerce  now  amoanto  to  5,467  bales  of  cottoo, 
4,0(KI  sacks  of  cotton  seed,  and  5,000  tons  of  freight.  And  this  was  onl; 
on  a  lOniilo  reach  of  river. 

Other  rirers  might  be  mentioned  with  similar  flgares. 

With  ^e  foregoing  in  view  it  is  recommended  that  $7,000  be  appro- 
priated for  improving  this  river  from  Riverside  to  its  month,  to  be  ap> 
plied  as  follows,  viz : 

For  bnildiDg  aad  eqaippiD^  oae  small  hand-propelled  snai^boat |30(H 

For  ranning  expenses  of  this  boat  five  months,  at  $800  per  month 4,00 

Total 7,« 

Before  closing  this  report  it  is  my  dnty  to  invite  attention  to  thefiM^ 
that  two  railroad  bridges  span  this  river  nnprovided  ^th  draw-spais, 
and  so  low  as  to  present  an  impassable  obstacle  to  navigation.  Doe 
belongs  to  the  Memphis  and  Little  Bock  Railroad  Company  and  tk 
other  to  the  Missouri  Pacific  system,  being  on  a  line  from  Meinph& 
Tenn.y  to  Bald  Knob,  Ark. 

These  structures  will  be  made  subjects  for  report,  as  required  by  lat. 
They  will  have  to  be  altered  before  the  improvement  can  be  8ncee» 
fully  carried  out. 

It  is  presumed  there  will  be  no  difficulty  in  this  matter,  as  the  pober 
of  the  railroads  in  this  State  seems  to  have  been  to  erect  these  bridgu 
and  operate  them  just  as  long  as  they  should  be  ondistorbed,  and  ooii- 
ply  with  the  law  when  navigation  demanded  the  passage  of  boats. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  8.  Tabes, 
Captain  of  Enginurt 
Brig.  Gen.  JAS.  0.  Duanb, 

Chief  of  Engineers^  U.  8.  A. 
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preliminary  examination  of  little  river,  missouki,  from  hofr 
nersville  to  its  junction  with  the  st.  francis  river, 

United  States  Engineer  Office, 

Little  Boekj  Ark.,  January  21,  1887. 

General:  In  accordance  with  the  requirements  of  letters  datri 
Office  of  the  Chief  of  Engineers,  Washington,  D.  C,  September  27  aod 
October  28,  I  have  the  honor  to  submit  the  following  report  upon  tint 
preliminary  examination  of  the  Little  Biver  from  Homersville  to  itt 
junction  with  the  St.  Francis  Biver,  viz : 

The  amount  allotted  for  the  preliminary  examinations  required  of  Ht- 
ers  in  my  district  being  small,  considering  the  difficalty  of  reaching 
many  of  them,  caused  delay  in  securing  the  services  of  a  competent 
assistant  until  the  latter  part  of  December.  From  a  very  full  import 
made  to  me  of  the  result  of  this  examination,  I  am  able  to  state  that 
no  survey  will  be  necessary  to  submit  plans  and  estimates  for  the  im- 
provement of  this  reach  of  river.  It  is  worthy  of  improTement,  and 
the  outlay  necessary  to  this  improvement  is  fully  warranted  by  the  inter- 
ests involved. 

It  appears  that  this  reach  of  lake  and  river  is  navigable  with  m(H« 
or  less  difficulty  for  six  months  in  the  year ;  also  that  in  this  condition 
there  is  aVupi^  itowi  ia.Qt\i^T^N^^  ^fe«QX»^^^5f^  V^Xa.^  of  cotton,  500,000 
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This  is  tto  only  oatlet  this  section  has  except  wagODs.  Like  many 
other  streams  in  this  State,  it  has  npon  its  banks  some  very  fine  tim- 
ber, which  only  waits  a  free  water- way  to  find  a  ready  market. 

HomersviUe  is  backed  by  a  large  tract  of  improved  country,  whose 
main  distributing  point  it  is.  The  water-way  itself  is  partly  a  lake 
and  partly  two  narrow  rivers.  The  lake  extends  about  12  mUes  from 
HomersviUe.  This  lake  is  drained  into  the  St.  Francis  River  by  two 
chutes  that  are  known  together  as  Little  Biver. 

At  extreme  low  water  there  is  less  than  a  foot  of  water  in  the  lake 
.  on  an  average,  so  that  all  low- water  improvement  is  out  of  the  question. 

The  most  that  can  be  done  is  to  prolong  the  period  of  medium  stage 
of  water  and  remove  the  snags,  logs,  and  drift-piles  that  have  accumu- 
lated in  the  channel.  It  is  proposed  to  accomplish  the  first  by  closing 
one  of  the  chutes.  This  will  probably  indirectly  aid  the  second,  since 
it  will  increase  the  current  in  the  undisturbed  chute  and  prevent  the 
lodgment  of  quite  so  much  drift. 

Besidents  of  the  section  estimate  that  if  one  chute  were  closed  the 
time  that  the  river  and  lake  could  be  navigated  to  HomersviUe  would 
be  increased  from  six  months,  as  now,  to  eight  months. 

There  is  now  upon  the  St.  Francis  River  an  excellent  snagboat,  well 
adapted  to  this  work,  and  which  doubtless  could  be  spared  a  few  months 
from  the  St.  Francis  work. 

A  close  estimate  as  to  the  cost  of  making  the  improvement  as  indi- 
cated above  would  be  about  as  follows: 

For  bailding  a  dam  300  feet  long,  at  $5  per  linear  foot $1,500 

BuDning  expenaes  of  a  hand-propelled  snagboat  eight  montha,  at  $800 6, 400 

Total 7,900 

Add  for  contingencies 100 

Grand  total 8,000 

The  above  sum,  judiciously  expended,  will  afford  great  relief  to  navi- 
gation, and  will  give  a  reasonably  good  channel  for  the  entire  distance 
in  question,  viz.,  65  miles. 

It  is  therefore  recommended  that  improvements  to  this  extent  be 
made.  From  experience  had  in  the  State  with  other  rivers  of  this  char- 
acter I  am  able  to  say  that  the  returns  will  be  immediate,  and  the  com- 
munity will  be  qnick  to  take  advantage  of  the  improved  water-way. 

It  should  be  borne  in  mind  that  this  is  a  close  estimate. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 


Brig.  Oen.  Jahbs  0.  Duane, 

Chief  of  UngineerSy  TJ.  8,  A. 


Captain  of  Engineers, 


V  17. 

preliminary  examination  of  8t.  francis  river  from  greenville, 

missouri,  to  the  arkansas  state  line. 

United  States  Engineer  Office, 

Little  Rock^  Ark.^  January  18, 1887. 

Oeneral:  In  accordance  with  the  requirements  of  letters  dated 
September  27  and  October  28, 1886,  Office  Chief  of  Engineers^  Wai&\ir 
kigton,  D.  0.,  I  have  the  honor  to  submit  the  following  re^orcXi^v:^'^^^ 


i 


si; 


tin 
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[ireHinioary  examinatioD  of  tbA  St.  Pnuieia  Rhrer,  firom  OreeaTOk  U 
the  Arkansas  State  line,  vix : 

The  amoant  allotted  for  the  preliminary  examiBatioB  rcqaired  of 
rivers  in  my  clistrict  beinpr  small,  oonsidering  the  diffieaHy  of  reaete; 
many  of  them,  caused  delay  in  secnriug  the  services  of  a  eonpetcM 
assistant  nntil  the  latter  i^rt  of  Deoember. 

From  a  very  fall  report  made  to  me  of  the  resolt  of  this  exaamiatiaa 
I  am  able  to  state  that  no  snrv-ey  will  be  necessary  to  sobnit  frfaas  ai 
estimates  for  the  improvement  of  this  reach  of  river. 

It  is  worthy  of  improvements  and  the  outlay  necessary  to  this  i» 
provement  is  fully  warranted  by  the  interests  involved. 

For  the  first  12  niiles  from  Greenville  towards  the  Arkansas  Statete 
there  are  a  series  of  shoals,  having  a  total  fiill  of  aboat  2  feet.  The  pet! 
next  to  Oreenville  is  4  feet  deep  at  low  water.  The  removml  of  these 
shoals  would  give  relief  to  navigation,  affording  about  2  feet  of  water  tf 
low  water.  Some  snags  and  overhanging  trees  need  reoioTing  in  thii 
reach.  The  balance  of  the  reach  examined  is  choked  with  drift  pdc& 
overhanging  trees,  snags,  and  has  some  shoals,  due  to  drift.  Thm  ■ 
an  average  depth  of  3  feet  at  extreme  low  water.  The  sImmUs  will  dHsif 
pear  when  the  snags  and  drift  material  are  removed. 

The  total  distance  from  Greenville  to  the  head  of  the  present  m- 
provements,  Saint  Francis,  is  1)7  miles. 

The  only  serious  obstructions  to  navigation  are  two  railroad  brid^ 
one  at  Poplauid,  owned  by  the  St^  Louis,  Iron  Mountun  and  Southn 
Bailway  Company,  and  the  other  at  Saint  Francis,  owned  by  the  St 
Louis,  Arkansas  and  Texas  Railway  Company.  Th^n  i^tracCnes  m 
without  draw-spans,  and  their  lower  chords  are  too  low  to  allow  a  steal 
boat  to  pass  under. 

To  render  this  reach  navigable  it  is  recommended  that  the  sboik 
below  Greenville  be  cut  out,  and  that  the  snags,  overbaa^Bg  treei 
and  drift  piles  be  removed,  and  for  this  work  the  followinii:  estimatt  i» 
submitted : 

Semovml  of  3,000  yards  of  grarel  and  saod-shoals,  at  30  caate  per  yavd  .......   |M 

Boniiing  expenses  of  the  snagboat  A.  B,  Jokmmm  (beloiigiiig  to  tl^  rirer)  fn 
eight  months,  at  $800  per  month i.4i 

Total -.-T5 


PSESSNT  OOIOIXROB. 

There  is  raised  annually  in  the  section  that  seeks  transportatioD  bf 
this  route  5,000,000  bushels  of  com  and  about  15,000  bales  of  cott«t. 
This  has  to  be  hauled  30  or  40  miles  on  wagons  to  market  now.  IV 
section  is  heavily  timl>ered,  and  contains  large  quantities  of  fineoiL 
ash,  gum,  and  sycamore  timber.  This  latter  is  being  secured  by  fff 
niture  dealers  aud  cigar-box  fiictories  in  large  quantities.  The  timber 
alone  would  warrant  double  the  outlay. 


PBOSPEGTiyE  CX>] 


•  !:•<:<  w 


It  is  difficult  to  forecast  prospective  commeree.  since  this  coantiyi^ 
rapidly  settlin<r,  and  is  like  a  new  country  in  development.  Id  V 
opinion,  it  is  likely  to  treble  itself  in  Awe  years  if  given  an  outlet. 


GENSBAL  BSKABKS. 


This  reach  of  river  conuocts  with  that  already  under  improvcaeat  il 
Saint  Francis,  and  though  the  letter  called  for  an  f^Taminatian  to  thi 
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Arkansas  State  line,  it  was  thoagUt  best  to  conuect  witli  the  improved 
river,  a  distance  of  but  10  rndes  farther,  inasmuch  as  the  examiner 
woald  have  to  pass  over  it  in  returning  to  Little  Bock. 

In  order  to  get  the  United  States  snagboat  up  to  her  work  it  would 
have  to  be  opened,  and  would  be  an  item  of  expense.  Hence  the  10 
miles  is  included  in  the  estimate. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabbb, 
Captain  of  Engineers. 
Brig.  Gen.  Jas.  0.  Duanb, 
Chief  of  Engineers^  U.  8.  A. 


5'; 
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APPENDIX  W. 


REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
RIVERS.  IMPROVEMENT  OF  THE  MISSISSIPPI  BETWEEN  THE  MOUTHS 
OF  THE  ILLINOIS  AND  OHIO  RIVERS,  IMPROVEMENT  OF  OSAGE  RIVER, 
MISSOURI  AND  KANSAS,  AND  OF  GASCONADE  RIVER.  MISSOURI. 


REPORT  OF  MAJOR  A.  M,  MILLER.  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887>  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  RemoviDg  snags  and  wrecks  from  the 

Mississippi  and  Missoifri  rivers. 

2.  Mississippi  River  between  the  Ohio  and 

Illinois  rivers. 


3.  Gasconade  River,  Missouri. 

4.  Osage  River,  Missouri  and  Kansas. 


EXAMINATION. 

5.  Osage  River  from  its  mouth  to  Osceola,  with  a  view  to  movable  looks  and  dams, 
or  other  methods  of  improvement. 


United  States  Engineer  Office, 

Saint  LouiSj  Mo,j  July  30,  1887. 

Sir:  I  have  the  honqr  to  traDsmit  herewith  annual  reports  for  the 
fiscal  year  ending  June  30, 1887,  for  the  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  Corps  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


Wi. 

removing  snags  and  wrecks  from  MISSISSIPPI  AND  MISSOURI  RIVERS. 

MISSISSIPPI  RIVER. 

The  work  for  the  fiscal  year  consisted  in  the  removal  of  snags  and 
leaning  trees  between  the  mouth  of -Missouri  River  and  Vicksblirg, 
Miss.  The  river  was  divided  into  two  districts  or  "  beat«,'' the  fiic^t 
extending  from  the  mouth  of  the  Missouri  River  to  Memp\v\%.>^'^\iVi.^ 
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and  the  Bfconrt  from  Memphis  to  Vicksborg,  Misa.  The  anagboit 
S-  O-  Wright  was  asttit;iic(l  to  work  in  tLe  first  district,  and  the  snig- 
boat  John'X.  Macomb  to  the  second  ditttrict. 

The  Wriffbt  bcRau  work  oo  October  15,  and  continned  at  work  anfl 
the  weather  became  too  severe  for  lurther  operatioos,  when  she  tu 
called  in  and  laid  up  at  BusUberg.  Mo. 

The  AidcomA  started  work  at  Saint  Loni»  Aii^astSS,  ISSC,  andonba 
trip  down  removed  the  most  dangerous  obstructions  in  the  first  dis- 
trict, as  the  Wright  was  then  working  iu  the  Missouri  River.  Shere- 
mained  iu  (wmmiasioa,  working  the  secoad  district  betweL'n  Mempliii 
and  Vicksbarg,  aotil  February  16, 13$?,  when  sbo  was  laid  up  at  Biuh- 
berg,  Mo. 

The  work  accomplished  in  the  Mississippi  River  was  as  follows: 


The  work  accomplished  by  the  anagboats  is  of  great  benefit  to  tbe 
navigation  of  the  river.  Formerly  the  wreck  of  steamboats  by  ruDniitt 
on  snags  was  a  very  freqnent  occurrence.  Since  the  suagboata  bin 
been  nt  work  it  is  almost  nn  unheard  of  occnrreuce. 

The  annual  changes  taking  place  in  the  channel  of  the  river  caiue 
the  continual  appearance  of  new  snags,  either  by  the  scouring  out  of  old 
"rack  heaps'*  in  thebottom,  or  the  caving  in  of  timber  along  tbebanK 
aod  a  constant  and  continual  vigilance  is  required  to  keep  the  channel 
in  a  sale  condition.  However  opinionn  may  diflbr  as  to  the  utility  of 
permanent  improvements  on  rivers  like  the  Mississippi  and  Missonii, 
uU  practical  steambontmen  agree  that  suagboat  service  is  an  an- 
doubted,  immediate,  and  positive  beoetlt  and  asststiince  to  Davigalioo, 
removing  danger  of  loss,  not  only  to  euormonsly  valuable  property  in 
the  shape  of  U>ats  aud  merchandise,  but  of  human  life  as  well,  Tbete 
are  other  obstructioDB  in  the  Mississippi  Biver  which  are  a  sonrceof 
dread  and  annoyance  to  pilots.  They  are  the  numerous  wrecks  whicb 
are  fuund,  especially  Id  the  bad  reaches  of  the  river.  The  amount  of 
fandsavailable  have  not  justified  the  removal  of  these  obstroctions.  it 
they  are  peruianeut  and  stationary,  they  are  of  less  importance  tlua 
snags,  but  a  great  benefit  would  be  conferre<l  on  navigation  by  tber 
removal;  and  it  is  earnestly  recommended  that  an  appropriation  of 
t-JO.OOO  be  made  for  the  construction  of  a  suitable  vessel  or  wreckisg 
boat  for  their  removal.  The  machinery  of  the  old  snagboat  De  Bitj 
is  partly  available  for  this  purpose,  and  should  be  utilized. 

With  the  appropriation  recommended  for  the  fiscal  year  ending  Jam 
SO,  1889,  it  is  proposed  to  continae  the  removal  of  obstrautions  as  heie- 
tolbre. 

ESTIUATBS. 

KorrobnildiDgooe  wooden  BDAglwBt  and  fltting  it  up  for  wr«okiDgparpoae«.  |50,lHI> 
KornorkiDgeipenHesof  two  bunta,  eight  raoDtba each,  at  f4,000  per  inanU) -  64.MI 
Pnrropuira,  incidental  work,  and  contingeaoi«8 15, OW 

ToUl 12^000 


APPENDIX    W — ^REPORT    OF   MAJOR   MILLER. 


1555 


Money  statement 

July  1,  1886,  amount  avttilttble $8,407.88 

Amoant  appropriated  by  act  approved  Angnst  5,  1886, 56,250.00 

64, 657. 88 
Jaly  1,  1887,  amouDt  expended  during  fiscal  year,  exclnsiTe  of  liabilitieB 

outstanding  July  1,  1886, 43,583.12 

July  1, 1887,  amount  available 21,074.76 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 129,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 


MISSOURI  RIYER. 

Operations  on  this  river  daring  the  year  consisted  in  the  removal  of 
snags  and  other  obstructions  from  the  channel  and  banks.  The  snag- 
boat  H.  O.  Wright  began  work  on  Angnst  16,  1886.  Owing  to  the  ex- 
tremely low  condition  of  the  river,  the  lowest  known  for  many  years, 
she  was  only  able  to  work  up  the  river  as  far  as  De  Witt,  Mo.,  the  nsual 
ran  being  from  the  mouth  of  the  river  to  Kansas  City,  and  above  when 
necessary.    She  returned  to  Saint  Louis  on  October  12,  1886. 

The  work  in  the  Missouri  River  should  be  begun  in  the  spring  as 
early  as  the  stage  of  water  will  permit  and  before  the  June  rise;  after 
this  has  subsid^  the  low- water  work  should  be  done.  Owing  to  lack 
of  funds  this  method  could  not  be  adopted,  and  a  comparatively  small 
amount  of  work  was  done,  as  follows : 


Kame  of  toAg-boAt. 

SsAgs  palled. 

Trees 
cut. 

Drift- 
piles  re- 
moved. 

KUea 

Number. 

Weight 

mo. 

H.O.  Wright 

624 

Tons. 
7,611 

78 

9 

620 

Work  on  the  new  snagboat  (7.  22.  Suter  was  completed,  except  her 
equipment  and  final  stream-fitting,  which  was  postponed  to  await  further 
appropriation.  Sbe  is  a  light-draught  snagboat,  with  steel  hull,  and 
when  in  commission  will  be  able  to  do  service  in  the  Missouri  Biver  at 
any  stage  above  that  which  gives  a  depth  of  30  inches. 

Her  upper  works  were  completed  under  contract  with  Joseph  D.  Law- 
nin,  of  Saint  Louis,  Mo.,  and  final  payment  was  made  on  September  18, 
1886. 

Her  engines  and  machinery  were  completed  and  set  up  under  con- 
tract with  the  Fulton  Iron  Works  of  Saint  Louis,  Mo.,  George  W. 
Fisher,  superintendent,  and  final  payment  was  made  on  October  2, 1886. 

The  following  gives  the  principal  dimensions  of  the  boat,  the  hull  be- 
ing what  is  known  as  the  "  twin-bow ''  or  *'  boot-jack  "  pattern : 

Ft.     In, 
Hull: 

LeDgth  of  hull  between  perpendioulars 187      0 

Lenf^h  of  hull  over  all 189      6 

Breadth  of  beam  of  hull  amidships 52      0 

Breadth  of  beam  at  transom 48    10 

Breadth  over  guards  amidships 77      6 

Depth  of  hold  amidships 7      0 

Crown  of  deck  amidships 0      i>f 

Length  of  wel I  from  stems  to  forward  transom 6.^>      0 

Width  of  well  at  forward  transom ^   "\N\ 

Distance  between  stems 'JSi      ^ 

Clear  distance  between  stem-post^ ..«•••••    *C^      ^ 


;   ^ 

1 

■ 

1 

I 

; 

1 

i 

1 

' 

\ 

f 

4 


'      \ 
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EngliiM  f  oompoand  oecilUting  and  condensing) :  High-preasore  eylinder,  SQ^in^ 
dUunetor ;  low-preasaie  cylinder,  32^iDch  duumeter;  stroke,  4  feet ;  eat-oH^  ^  stroke. 
Boilers  (3) :  4^  inches  diameter,  26  feet  long,  with  4  fines  9^  inches  dismeter. 
Water-wheels :  Diameter,  16  feet ;  length  of  bockets,  11  feet. 

The  benefit  of  the  snag-boat  service  to  the  MisHoori  River  is  obvious ; 
the  necessity  for  the  work  has  been  set  forth  in  the  remarks  on  the  Mis- 
sissippi Biver.  This  stream  is  pecnliarly  liable  to  snags,  as  it  has  a 
constant  tendency  to  change,  and  attacks  its  caving  bankis  with  great 
violence. 

With  the  appropriation  recommended  for  the  fiscal  year  ending  Jane 
30, 1889,  it  is  proposed  to  outfit  the  new  snagboat  and  work  her  in  the 
river  as  long  as  the  season  and  funds  will  permit. 


For  outfitting  and  completing  snagboat $10,000 

For  operating  boat  six  rnont^,  at  $4,000  per  month 24,000 

For  repairs,  incidental  expenses,  etc 10,000 

Total 44,000 

July  1, 1886,  amount  aTailable $43,1319 

Amount  appropriated  by  act  approved  August  5,  1886 22,500.00 

July  1,  1887,  amount  expended  dtiring  fiscal  year,  exelusiTe  of  liabilities 
outstanding  July  1,  1886 59,490.35 

July  1, 1887,  amount  available 6, 19^154 

L  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  'JO,  1889    44, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  riTer  and 
f     harbor  acts  of  1866  and  1867. 


W2. 

DfPBOVEMENT  OF  THE  MISSISSIPPI  RIVER  BETWEEN  THE   OHIO  AND 

ILLINOIS  RIVERS. 

I  assumed  charge  of  these  works,  relieving  Maj.  O.  H.  Ernst,  Coipe 
of  Engineers,  on  November  13, 1886,  by  virtue  of  Special  Orders  No. 
243,  Adjutant  General's  Office,  Washington,  October  19,  1886. 

This  report  includes  the  operations  for  the  entire  fiscal  year. 


PROJECT. 

The  object  of  the  improvement  is  to  obtain  a  minimum  depth  at  low 
water  of  6  feet  from  the  Illinois  Biver  to  Saint  Louis,  a  distance  of  41 
miles,  and  8  feet  from  Saint  Louis  to  the  Ohio  River,  a  distance  of  191 
miles,  the  natural  depth  being  in  many  cases  from  3^  to  4  feet.  The 
initial  x>oint  of  the  work,  for  the  lower  portion,  is  Saint  Louis,  the  pro- 
gram being  to  make  the  work  continuous,  working  down-stream  from 
that  city.  Work  at  detached  points  has  also  been  carried  on  under 
allotments  specially  made  by  law  for  the  improvement  of  landings  sikI 
the  protection  of  local  interests. 

The  plan  for  the  general  improvement  contemplates  a  reduction  of 
the  river  to  an  approximate  width  of  2,500  feet  below  Saint  Louis,  thf 
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cltb  beinf;  in  many  cases  from  1  to  IJ  miles,  and  to  protect 
al  banks  from  erosiou.  Tlio  methods  employed  are  to  baild 
fbnkii  with  tbe  eotid  matter  caught  from  the  river  itself  by 
tinrdlea  aad  revetment  of  the  ha,oks  both  new  aod  old. 

OBOAltlZATION. 

ranization  of  the  engineoriog  staff  daring  the  season  was  as 

rising  engineer  was  assigned  to  the  general  sapervision  of 
>vka  and  of  the  supply  depot ;  hia  office  was  in  Saint  Loais, 
ixties  were  to  advise  and  direct  the  resident  engineers,  and  to 
sial  charge  of  the  supply  of  brush  and  stone  and  of  the  towboat 
Bs  engaged  in  that  work. 

sident  engineer  was  provided  with  qnarters  and  an  office  at 
His  duties  were  to  have  immediate  direction  of  the  work  of 
Cion,  to  make  snch  surveys  and  observations  as  might  be  re- 
»  keep  the  progress  map,  upon  which  all  work  was  to  be  located 
la  constrncted,  to  keep  the  journal  and  other  records  of  the 
>  prepare  pay-rolls,  to  render  qnarterly  property  retnrns.  to 
e  the  kitchen,  mess  rooms,  and  qaarters,  and  to  render  weelily, 
,  semi-annual,  and  annual  reports  to  the  officer  in  charge,  for- 
them  through  the  superintending  engineer.  The  superintend- 
Deerwas  Mr.  D.  M,  Carrie.  Besideiit  engineers:  At  Horsetail 
's  Island],  Mr.  W.  8.  Mitchell ;  at  Twin  Hollows  (east  and  west 
dr.  W.  S.  Mitchell,  assisted  duriog  the  fall  season  by  Mr.  E.  D. 
at  Chesley  Island,  Mr.  Joliu  O.  Holman  ;  at  Jim  Smith's  and 
Springs,  Ur.  John  0.  Holman,  assisted  by  Mr.  0.  D.  Lamb ;  in 
»f  procurement  of  brash,  Mr.  J.  E.  Savage. 

WOBE  AOOOaiPUSnED. 

I  to  tbe  small  amount  of  funds  available  the  work  laid  out  for  the 
isisted  only  in  the  exteusion  of  the  Jim  Smith  works  down- 
the  new  work  being  designated  as  the  Sulphur  Springs  work, 
ir  of  damages  causid  by  the  ice,  and  the  revetmeut  of  the 
last  and  west)  at  Twin  Hollows.  Plate  1  is  a  general  map  of 
r  between  the  Saiut  Louis  Bridge  and  Foster's  Island,  a  distance 
les,  showing  the  location  of  these  places. 

HOBSBTAIL. 

rork  at  this  locality  consisted  iu  the  repair  of  the  Carroll's 
lurdle.  The  serious  damage  sustained  by  this  hnrdle  &om  tbe 
;  np  of  the  ice  in  February,  1886,  cousisted  of  a  break  begin- 
I  feet  east  of  the  angle  in  the  hurdle  and  extending  1,000  feet  to 
l-bar,  and  a  number  of  separately  displaced  and  broken  braces, 
s,  and  piles.  These  last  were  mostly  coufined  to  the  drift  row. 
I  mail)  break  no  vestige  of  the  hurdle  remained  except  the  mat- 
bicb  was  found  in  phice.  1  he  depth  of  water  flowing  through 
k  was  about  10  iVet,  and  ilic  current  very  strong.  The  Hue  was 
Lished  without  difficulty,  with  '  -ows  of  oak  pilta  with 

nd  stringers,  a«  in  the  onliiiarv  ~iifi.  and  in  addition 

lie  was  wattled  to  a  L'O-foot  sti  the  K:tnd-bar 

jndiug  aBoaud  the  angle  to  Ct  ^co  a(  i^Sf^ 
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In  the  old  portion  of  the  hurdle  the  wattling  had  been  placed  as  high 
as  12-foot  stage,  bat  *was  foaud  very  much  broken  and  was  repaired. 

All  of  the  displaced  piles,  braces,  and  stringers  were  reset,  and  all 
bolts  in  the  old  work  were  tightened  or  renew^  where  necessary. 

Work  was  completed  April  29,  when  the  qnarterboats  and  ontfit  were 
removed  to  Pulltight,  III.,  where,  after  taking  down  and  loading  on  a 
barge  for  removal  all  the  portable  buildings  at  that  camp,  the  force  of 
laborers  was  discharged.    . 

The  immediate  effect  of  wattling  the  Oarroll^s  Island  hurdle  was  to 
shut  off  the  large  body  of  water  flowing  back  of  the  island  and  to  in- 
crease the  draught  of  the  water  across  the  hurdle  below  the  angle  where 
the  current  still  endeavors  to  pass  across  the  head  of  the  island.  A 
slight  surface  cutting  of  the  bar  above  the  island  resulted,  bat  as  tiie 
sand  washed  off  seemed  to  be  deposited  in  the  passage  east  of  the  isl- 
aud,  no  serious  damage  was  done. 

The  condition  of  the  hurdles  and  bars  above  the  CarrolPs  Island  hur- 
dle is  substantially  the  same  as  that  given  in  the  last  annual  report, 
the  only  change  observed  being  the  loss  of  aboat  40  feet  of  piling  at 
the  outer  end  of  secondary  hunlle  No.  32,  and  a  general  deterioratioo 
in  the  condition  of  the  wattling  in  all  the  hurdles,  due  in  great  part  to 
gradual  decay. 

The  works  at  Horsetail  have  succeeded  in  obtaining  the  result  r^ 
quired,  that  is,  a  channel  depth  of  not  less  than  8  feet.  The  eontmc- 
tion  of  the  channel  to  2,500  feet  is  gradually  taking  place  and  wiU  no 
doubt  be  accomplished  in  the  near  future. 

This  was  formerly  one  of  the  worst  places  below  Saint  Loais,  bat  nov 
the  boats  navigating  the  river  find  no  di£Bculties  here. 

Plate  No.  2  shows  the  condition  of  the  work  on  June  30, 1887. 

TWIN  hollows. 

East  hank. — ^The  work  here  consisted  in  the  repair  of  revetment. 

No  work  had  been  done  in  this  locality  since  the  fall  season  of  ISSi 
at  which  time  the  primary  hurdle  and  secondary  hurdles  Nos.  1, 4,  and 
5  were  repaired,  and  the  works  generally  were  in  good  condition* 

After  the  high  water  had  pas^d,  an  examination  of  the  bank  at  this 
place  showed  that  the  stone- work  in  the  revetment  was  broken  and 
needed  repairs  for  half  a  mile  below  a  point  about  opposite  to  the  Up 
per  or  North  Twin  Hollow  on  the  west  bank,  and,  in  addition,  that  the 
two  large  circular  caves  which  were  in  this  section  of  tbe  bank,  sikI 
which  had  previously  been  revetted,  had  been  seriously  enlarged,  and 
the  riprapping  in  them  almost  entirely  destroyed  through  the  slipping 
of  the  bank. 

In  the  repairs  the  stone  was  removed  wherever  necessary-  and  after 
grading  the  bank  it  was  replaced,  and  if  insufficient  to  thoroughly  revel 
the  spot,  it  was  supplemented  with  new  stone. 

The  outer  edges  of  the  caves  and  all  projecting  points  were  graded  awaj 
and  brought  to  a  slope  2 : 1,  that  the  bank  might  present  as  even  a  6iir- 
face  as  possible  to  the  water  flowing  over  it  at  higher  stages.  The  snr 
facing  of  stone  was  made  very  heavy,  each  stone  being  carefully  placed 
in  position.  The  revetment  was  brought  to  the  20-foot  contour  above 
low  water. 

These  repairs  were  begun  November  1,  and  were  completed  Novem- 
ber 20,  when  the  qnarterboat  and  force  of  40  men  which  had  been  eoh 
ploye<l  were  removed  to  Twin  Hollows,  west  bank. 

When  this  work  was  first  contemplated  it  was  intended,  in  additiooi 
to  raise  the  stone- work  immediately  below  this  section  of  the  bank  fro* 
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14  feet,  to  whicb  it  has  been  completed,  to  20  feet  above  low  water, 
and  to  tlioroughly  piotect  with  stone  from  the  edge  of  the  low-water 
mattress  to  the  latter  height  the  section  of  bank  lying  between  the 
downstream  end  of  the  14  foot  stone- work  and  the  head  of  the  primary 
hardle  at  Palltight,  bnt  owing  to  the  shortness  of  the  season  and  the 
scarcity  of  laborers  at  the  west  bank  it  was  decided  to  postpone  this 
work,  which  was  not  of  immediate  necessity,  and  to  transfer  the  force  to 
the  west  bank. 

In  the  repairs  indicated  2,828  cnbic  yards  of  earth  was  graded  from 
the  bank,  and  61,268  sqnare  feet  of  the  bank  was  revetted  with  2,058.41 
cubic  yards  of  new  stone,  and  10,000  square  feet  additional  was  revetted 
with  stone  removed  from  the  bank  and  replaced. 

West  Bank. — The  work  at  this  point  consisted  in  the  revetment  of  the 
artificial  bank  which  had  been  formed  by  accretion  works.  The  river 
showing  a  tendency  to  cave  the  bank  at  the  head  of  the  work,  it  was 
determined  to  revet  this  portion.  This  erosion  had  been  going  on  for 
over  a  year,  and  is  due  to  the  growth  of  a  bar  on  the  west  side  of  tUe 
lower  end  of  Carroll's  Island,  which  throws  the  current  of  the  river 
against  the  Twin  Hollows  hurdles.  To  stop  this  erosion  it  was  deter- 
mined to  revet  the  bank  thoroughly,  beginning  at  the  head  of  the  works 
and  working  down-stream  as  far  as  the  short  season  would  permit. 

The  necessary  plant,  consisting  of  qaarterboats,  waysbarge,  pile- 
driver,  etc.,  which  had  been  in  use  at  Oairo,  IlL,  was  brought  to  Twin 
Hollows  October  24,  and  the  construction  of  a  low- water  mattress  was 
at  once  begun.  The  head  of  the  mattress  was  located  immediately  be- 
low the  wreck  of  the  old  crib-work  and  against  the  bank  200  feet  inside 
the  line  of  the  primary  hurdle.  It  followed  the  bank  closely  at  dis- 
tances varying  from  200  feet  to  300  feet  from  the  primary  line,  and 
finally  crossing  outside  of  that  line  at  secondary  hurdle  !N'o.  1,  came  to 
an  end  100  feet  below  the  latter  hurdle.  The  mattress  was  comi)leted 
Kovember  29.  It  was  of  the  usual  type,  120  feet  in  width,  and  with  a 
total  length  of  2,633  feet,  ^o  especial  difficulty  was  encountered  ether 
in  constructing  or  sinking  it,  although  at  times  a  want  of  a  sufficieni 
number  of  laborers  and  the  sharp  curves  about  the  ends  of  secondary 
hurdles  !N'os.  0  and  1  and  in  the  deep  recesses  in  the  bank  somewhat 
delayed  the  construction.  The  maximum  day's  work  was  153  linear 
feet,  and  the  average  about  94  feet  for  the  season. 

On  November  22  a  quarterboat  and  force  of  men,  which  were  brought 
from  east  bank,  began  grading  and  riprapping  the  bank  above  the  shore 
edge  of  the  mattress,  and  at  the  end  of  the  season  had  completed  the 
revetment  on  800  linear  feet  of  the  bank,  and  partially  completed  it  for 
260  feet  further,  or  to  a  point  230  feet  above  secondary  hurdle  No.  0. 
In  addition,  stone  was  placed  for  100  feet  around  the  end  of  hurdle  No. 
0,  and  extending  from  the  mattress  about  half-way  to  the  top  of  the 
bank.  The  stone-work  began  on  the  upper  side  of  the  old  cribs,  at  the 
head  of  the  primary  hurdle.  It  extends  from  the  mattress,  4  feet  above 
low  water,  to  the  top  of  the  bank,  which  is  here  from  18  to  20  feet  above 
Ihat  level. 

In  placing  the  riprapping  the  stone  was  laid  on  the  bank,  heginniii;;]; 
at  the  low-water  mattress,  and  extending  as  far  as  the  natural  slope 
remained  2: 1  or  less.  Above  that  the  bank  was  graded  lo  the  slopo 
2 : 1,  the  earth  being  thrown  out  over  the  stone  first  laid,  and  the  np  . 
rapping  was  then  carried  to  the  top  of  the  grmle,  tbe  stone  being  placed 
on  the  bard,  compact  bank. 

In  all,  45,000  square  feet  of  bank  was  revetted  with  stone  and  1^400 
oabio  yards  of  earth  was  graded  away. 
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All  work  was  sospeDded  December  2  on  aocoant  of  the  extreme  ooM 
weather.  The  heavy  ice  then  ronning  iu  the  river  prevented  an  inuM- 
diate  removal  of  all  plant  to  the  winter  harbor  at  Bashberg,  and  it  wm 
not  nntil  December  8  that  this  was  accomplished. 

Although  the  season  was  very  short — abont  five  weeks — ^it  was  wy 
favorable  to  the  prosecntion  of  the  work,  the  river  remaiiuog  thitMi^ 
out  that  time  at  a  remarkably  low  stage. 

This  work,  in  connection  with  the  works  at  Pnlltight  and  BearA 
Island,  has  resnlted  in  giving  a  good  navigable  channel,  with  a  letal 
depth  of  8  feet.  The  channel  is  somewhat  tortuons,  making  a  rather 
abrupt  crossing  at  Pnlltight,  bnt  it  is  probable  that  this  will  be  rectified 
when  the  river  has  asssumed  its  stable  direction. 

Plate  No.  3  shows  the  condition  of  the  work  on  June  30,  1887. 

GHBSLET  ISLAND. 

The  work  at  this  locality  consisted  in  closing  a  bi-eak  made  by  tkt 
ice  and  drift  in  the  hurdle  constructed  in  1885  for  the  parpoee  of  cki§- 
ing  the  chute  between  the  island  and  the  west  ban\  of  the  river.  Tlie 
break  of  170  feet  in  length,  near  the  middle  of  the  hurdle,  was  closed; 
the  drift,  which  collected  in  large  quantities  against  the  piles,  wig 
loaded  with  stone  sufficient  to  sink  it  to  the  bottom,  and  an  extra  rov 
of  piles  was  driven  across  the  chute,  just  above  the  hurdle,  to  protect  it 
from  drift  during  high- water  periods. 

The  following  table  gives  the  amount  of  work  done : 


Kind  of  woclc. 


Piles  drhreii 

BraoM  placed 

Strinflen  plftoed 

FoaiidaUon-iiiAttreas  rank 

DrifVinAttreM  rank 

Beretment  placed 
Wattling 


kspiacei 
plawMl 


Namber. 


253  I 
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46  I, 
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«1 
17. 
lA. 


The  piles  were  driven  above  the  line  of  the  old  hurdle,  as  the 
through  the  break  and  below  it  was  considerably  deeper  than  the 
above  it.  Three  rows  were  driven,  18  feet  apart>,  the  ends  of  the  hurdle 
extending  30  feet  beyond  the  break,  with  the  brace-piles  cloee  to  the 
drift  row  of  the  old  hurdle.  The  piles  in  the  drift  row  were  driTea 
double  every  12  feet,  the  hurdle-piles  were  driven  every  6  feet,  and  the 
brace-piles  12  feet  apart. 

Longitudinal  stringers  were  placed  on  each  row  at  the  16-foot  stage^ 
with  cross  stringers  every  12  feet,  bolted  to  the  longitudinal  strinf^erft. 
Braces  were  pla^d  against  every  drift  and  every  other  hurdle  pile,  all  of 
them  hung  with  clevises  to  the  row  below.  The  upper  end  of  the  bnee 
was  fram^  to  the  pile  and  secured  to  it  by  a  threefourths  inch  screw- 
bolt 

The  foundation  mattress  was  woven  on  way  flats  in  the  usual  man- 
ner. It  was  built  the  full  length  of  the  hurdle,  50  feet  in  width,  ex- 
tending 15  feet  above  the  drift  row  and  5  feet  below  the  brace  row.  A 
mattress  was  also  constructed  and  placed  in  the  break  to  prevent  further 
scour.  It  was  230  feet  long  by  110  feet  in  width,  completely  coveriof 
the  entire  surface  of  the  break,  with  the  ends  lapping  on  to  the  fouii* 
dation  mattress  of  the  old  hurdle.  A  rise  in  Uie  Meramec  BiTer 
brought  a  large  field  of  drift  against  the  hurdle  just  after  the  foonda- 
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tioD  mattress  was  placed.  A  mattress  from  35  to  40  feet  in  width,  cod- 
sistiDg  of  a  doablo  layer  of  brush,  wired  to  poles  placed  G  feet  apart, 
was  bailt  od  the  drift  aroand  the  new  work  with  the  ends  resting  on 
the  old  hardle.  Stone  to  the  amoant  of  788  yards  was  put  on  this  mat- 
tress, sinking  the  drift  to  the  bottom,  forming  a  solid  protection  up  to 
the  11-foot  stage  for  the  new  work.  For  a  high-water  protection  against 
drift  a  row  of  piles  was  driven  abont  75  feet  above  the  floating  drift, 
clear  across  the  chate,  with  the  top  of  the  piles  left  at  the  22-foot  stage 
6  feet  higher  than  the  hurdle.  They  were  driven  in  clumps,  about  16 
feet  apart,  with  three  piles  to  a  clump,  the  down-stream  pile  about  6 
feet  below  the  others  and  bolted  to  them  by  1-inch  screw  bolts. 

A  slight  scour  in  the  revetment  at  the  island  end  of  the  hurdle  was 
repaired,  and  an  extra  layer  of  stone  was  spread  over  it  for  a  length  of 
200  feet  by  50  feet  in  width. 

The  drift-row  of  the  hurdle,  at  the  island  end,  was  extended  50  feet 
nearer  the  shore  and  wattling  placed  on  it  as  high  as  the  stringer  for  a 
length  of  30  feet,  with  the  shore  ends  of  the  brush  resting  on  the  revet- 
ment and  held  in  place  by  a  layer  of  stone. 

The  season's  work  began  April  13  and  closed  June  20,  during  which 
time  the  maximum  force  employed  was  58. 
[       Plate  No.  3  shows  the  condition  of  this  work  on  June  30, 1887. 
1       The  result  obtained  by  this  work  is  not  yet  demonstrated  and  can  not 
1  be  stated  until  the  next  run  out  of  ice  and  high  water.    The  effect  of 
1  the  work  as  a  whole,  since  its  conception,  has  been  a  decided  fill  in  the 
1  chute,  and  will  no  doubt  result  finally  in  closing  it. 

JIM  smith's. 

« 

The  only  work  done  at  this  locality  was  the  wattling  of  hurdle  lines 
Nos.  6,  6^, 7,  and  7^,  from  the  8foot  to  the  16-foot  stage,  and  the  re- 
pairing of  the  wattling  on  No.  5^. 

The  amount  of  wattling  placed  on  each  hurdle  is  shown  in  the  fol- 
lowing table : 


• 

Hardle  line. 

Linear 
feet. 

Sgottre 
feet. 

No.M 

1.000 
720 
775 
728 
025 

8,025 

No.« !!'.'.;;.' 

5,077 

No.  01 

0,134 

No.  7 

0,012 

No.7| 

8,026 

Total 

4,154 

28,273 

The  brush  used  in  wattling  these  hurdles  was  landed  by  the  steamer 
Oen.  Oillmore  at  the  river  end  of  No.  7J,  and  from  there  it  was  hauled 
by  teams  over  the  bar  to  the  different  hurdles  as  required. 

Lines  Nos.  6,  0^,  7,  and  7^  were  wattled  in  the  order  named,  from  the 
8-foot  stage,  or  from  the  surface  of  the  bar,  where  the  wattling  pre- 
viously placed  was  covered,  to  the  hurdle  stringer.  For  a  distance  of 
155  feet  on  Nos.  0  and  7  the  bar  had  formed  up  to  the  hurdle  stringer. 

Line  No.  5^  was  wattled  in  1885  from  jthe  bar,  which  had  raised  to 
the  llfoot  stage,  3  feet  above  the  wattling  placed  when  the  hurdle  was 
constructed,  to  the  hurdle  stringer,  but  during  the  high- water  period,  in 
the  spring  of  1886,  the  bar  scoured  from  between  the  wattling,  leaving  a 
gap  1,000  feet  long. 
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The  brash  remainiDg  on  hand  after  wattliog  the  lower  lines  wa^  and 
in  closing  this  gap.  The  results  obtained  from  this  work  have  bed 
entirely  satisfactory^  a  large  fill  has  been  obtiunc^  and  will  oontiiMe 
to  increase.    This  is  shown  on  Plate  No.  3. 


'     i 


SULPHUR  SPRINOS. 

The  plan  for  the  improvement  comprises  a  secondary  hordle  cfeiy 
1,000  feet  from  the  shore  to  the  river  line  £.  D.  C  B.  (Plate  No.  3),  wluek 
extends  from  the  foot  of  Jim  Smith's  to  the  head  of  Foster's  Islaad. 

Eight  hnrdles  were  constrncted,  Nos.  1,  3,  4,  and  5  in  the  fall  9tum 
of  1886,  Nos.  6,  7,  9,  and  11  in  the  spring  season  of  1887.  Nos.  2, 8, 
and  10  were  omitted.  The  amount  of  work  done  on  each  hardk  is 
given  in  the  following  table : 
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Ko.  of  hnrdls. 


1. 
3. 

4 
6. 
6. 
7. 
9. 
U. 


Total. 


Ko.  of  hurdle. 
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length 

of  hurdle 
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to  rirvf 

line. 


1,165 
1,160 
1,355 
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1,900 
1,920 
2,220 
2,560 
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No. 


13,870 
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245 
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682 
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Depth 
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5,012 


8.406 
3.860 
8,532 
•.629 
11.492 
10,974 
9,140 
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feet 
of  line. 


71,845 


1,290 
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63 
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1,«20 
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2. 139 
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3 

4 

6. 

6 

7 
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1,220 
540 
1.300 
1,560 
1,865 
2,090 
2,130 
2,560 


13.255 


Sqnttre 
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92,720 
43.200 
98,800 
121.800 
156,025 
189.550 
181.050 
216,750 
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1, 
67S 

1.350 

1,620 

1,450 

1,600 

1,685 

1,900 


Sgoare 
feet. 


l.C99,89C 


11,876 


13.500 
30,990 
89,290 
31.100 
28.920 
40.700 
41.780 


247.140 


feet. 


200 
200 
200 
200 
200 
200 
200 
200 


16.000 
11.000 
13.000 
15.000 
9.000 
10,800 
12.000 
12.000 


1.600 


961400 


i 


Driving  of  hnrdle  'So,  Ij  the  same  as  No.9  of  Jim  Smith's,  was  Ao 
first  constmction  work  done  at  Snlphnr  Springs.  It  was  begun  Octo- 
ber 1,  and  driven  a  length  of  1^20  feet,  100  feet  beyond  the  river  hae. 
No.  3  was  driven  540  feet  from  shore,  leaving  600  feet  nndriven.  Na4 
was  driven  fall  length,  1,300  feet,  and  No.  5  1,200  feet,  340-  feel  iasAb 
the  river  line. 

Three  rows  of  piles,  from  18  to  20  feet  apart,  were  driven  in  mA 
hnrdle,  with  the  piles  spaced  6  feet  apart  in  the  drift  and  hnrdle  rows 
and  12  feet  in  the  brace  row.  Six  drivers  were  in  service  a  total  of 
1,232  honrs,  driving  1,834  piles  a  depth  of  27,516  feet.»  an  average  of  1.49 
piles  per  hoar,  with  a  depth  of  15  feet  for  each  pile  driven.  With  sboil 
water  and  a  slow  carrent  the  driving  was  easier  than  nsoaOj  ioani  oa 
contraction  works. 
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A.  foundation  mattress  was  constructed  and  placed  tbe  full  length  of 
3h  hurdle,  with  an  average  width  of  nearly  80  feet,  the  mattress  ex- 
iding  15  feet  above  the  drift-row  and  25  feet  below  the  bracerow. 
was  woven  on  flats  fixed  with  ways,  two  flats  being  placed  above  the 
ift-row,  one  between  the  drift  and  hurdle  rows,  one  between  the  hurdle 
d  brace  rows  and  three  below  the  brace-row.  The  mattress  was  made 
itiuuous  the  full  length  of  Nos.  1  and  3,  and  with  only  one  break  in 
i8. 4  and  5. 

The  hurdle-stringer  was  placed  at  the  IGfoot  stage,  the  height  to 
lich  the  hurdles  were  constructed.  A  double  row  of  drift-stringers 
8  placed,  one  at  the  6-foot  stage  and  one  at  the  17-foot  stage.  The 
ift-stringers  were  placed  by  hand,  the  upper  from  a  barge,  on  which 
A  loaded  each  time  piles  sufficient  for  a  hurdle,  the  lower  from  a  flat 
th  fixeil  trestles  on  it  holding  the  piles  at  the  6foot  stage.  To 
engtben  the  river  ends  of  the  hurdles  cross-stringers  reaching  from 
3  drift  to  the  brace  row  were  placed  every  12  feet  for  a  distance  of  036 
jt  on  No.  1,  120  feet  on  No.  3, 372  feet  on  No.  4,  and  108  feet  on  No.  5; 
ch  cross-stringer  being  bolted  to  the  drift-stringer,  the  hurdle-stringer, 
d  to  the  brace-pile.  Screw-bolts  1  inch  in  diameter  were  used  in  bolt- 
X  all  the  stringers. 

Both  the  drift  and  hurdle  rows  were  braced.  The  drift-row  braces 
Te  spaced  6  feet  apart,  with  the  botJx)m  of  the  brace  secured  to  the 
rdlepile  by  a  clevis,  and  the  top  framed  to  the  drift-pile,  every  other 
e  to  the  height  of  the  upper  stringer  and  half  to  the  lower  stringer. 
16  hurdle  braces  were  spaced  12  feet  apart,  with  the  bottom  secured  to 
3  brace-])ile  and  the  top  framed  to  the  hurdle-pile.  Flats  with  plat- 
*ms  at  a  height  convenient  for  working  at  the  6  and  16-foot  stage 
ire  used  in  framing,  which  consisted  of  fitting  tbe  brace  to  a  shoulder 
1 1 J  inches  deep  in  the  pile  just  below  the  stringer  and  bolting  the 
ace  to  the  pile  with  a  finch  screw-bolt.  The  clevises  were  made  of 
Dch  iron  for  the  river  ends  of  the  hurdles  and  f -inch  iron  for  the  shore 
ds. 

Wattling  was  placed  on  the  hurdle-row  the  full  length  of  each  hurdle 
>m  the  mattress  to  the  8-foot  stage.  The  portion  below  the  wal  er  was 
>ven  in  courses  of  1  foot  in  height,  tied  together  where  the  brush 
)8sed  between  the  piles  with  wire  or  sisal  yarn,  and  pushed  to  the  bot- 
m  with  hurdling-forks.  Above  the  water  each  piece  of  brush  was 
^ven  to  its  place  sepanitely,  with  tbe  butts  ou  the  downstream  side 
itened  to  the  pile  by  20d,  nails. 

To  protect  the  bank  at  the  shore  end  of  the  hurdles,  riprap  was  placed 
»m  the  mattress  to  the  top  of  the  bank  for  a  distance  of  100  feet  above 
d  below  each  hurdle-row. 

The  order  of  construction  for  hurdles  Nos.  1,  3,  4,  and  5  was  as  fol- 
¥8 :  Driving,  mattress  construction  and  sinking,  drift-row  stringing, 
ift-row  bracing,  hurdle-row  stringing,  wattling,  hurdle-row  bracing, 
)ss  stringing  river  ends,  and  the  placing  of  riprap  any  time  after  the 
ittress  was  sunk. 

The  construction  work  was  suspended  November  29.  The  maximum 
'ce  employetl  at  any  one  time  was  278.  Eleven  portable  buildings 
)re  erected  for  quarters  on  the  bank  just  below  No.  5.  The  roofs  of 
B  buildings  were  re-covered  with  canvas  and  painted,  their  erection 
d  painting  occupying  the  time  from  September  30  to  October  9. 
The  damage  to  the  hurdles  by  ice  during  the  winter  was  very  small. 
16  drift-row  of  No.  1  was  broken  in  several  places  and  75  feet  carried 
^ay  from  the  liver  end.  A  few  piles  were  broken  at  the  ends  of  Nos, 
md  5. 


sir  I 


inside  of  the  line,  where  it  was  stopped,  owing  to  its  encitM 
on  the  steamboat  channel.  Driving  on  No.  7  was  then  resoii 
the  hordle  extended  to  the  river  line,  a  length  of  2,130  feet.  I^ 
also  driven  from  the  end  of  last  fetU's  work  to  the  river  line,  a 
sion  of  340  feet.  After  No.  5  was  completed,  the  river  end  ( 
was  again  driven  nearly  to  the  line,  when  a  rise  in  the  river  earn 
185  feet  of  piling,  bnt  without  damaging  the  floating  mattress  i 
it  or  the  hurdle  below. 

The  order  of  construction  and  also  the  form  of  the  hurdle  wa 
what  changed  from  that  of  lasifall.    (See  Plate  No.  5.) 

The  drif^pUes  were  driven  12  feet  apart,  and  for  a  distano 
to  700  feet.  At  the  river  ends  they  were  driven  donble,  the  lo 
from  2  to  4  feet  below  the  upper  one,  and  both  bolted  to  ti 
stringer.  Only  two  rows,  the  drift  and  hurdle,  were  driven  in 
and  11,  and  the  river  ends  of  Nos.  5,  6.  and  7. 

Stringers  were  placed  on  both  hurole  and  drift  rows  at  ab 
16-foot  stage.  The  drift  stringers  were  generally  placed  wl 
foundation  mattress  was  floating,  but  at  the  river  ends  of  Na 
7  it  was  found  necessary,  on  account  of  the  strong  correnti  t 
the  drift  and  also  the  hurale  stringer  as  the  piles  were  driven,  i 
to  hold  them  in  position.  Gross  stringers  reaching  from  the  dril 
hurdle  row  were  placed  every  12  feet  on  No.  6  for  a  length  of  ! 
from  the  river  end.  A  double  row  of  cross  stringers  was  placed 
linear  feet  of  the  river  end  of  No.  7,  one  every  36  feet,  bolted 
drift  and  hurdle  stringers,  and  one  every  24  feet,  placed  at  tta 
stage,  bolted  to  both  piles  and  to  both  of  the  braces.  Brao 
placed  every  12  feet  against  the  drift  and  hurdle  rows.  In  the  1 
having  only  two  rows  of  piles  the  hurdle-row  brace  was  driven 
line  of  the  undriven-brace  row  from  6  to  8  feet  through  the  mi 
then  pulled  over  to  the  hurdle  stringer  and  bolted  to  it  and  to  tl 
die  pile.  Most  of  the  drift  braces  were  hung  with  clevises  to  ti 
die  piles,  but  a  large  number,  especially  at  the  shore  end  of  Noa 
11,  were  driven  through  the  mattress  alongside  the  hurdle  pi 
Dulled  over  to  the  drift  row. 
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on  tbe  river  ends  of  Nos.  5,  6,  and  7.  They  were  made  in  lengths  of 
100  feet,  by  a  width  of  12  to  20  feet,  so  that  the  upper  edge  of  the  mat- 
tress when  launched  agaiust  tbe  drift  row  was  at  the  10-foot  stage. 
These  mattresses  on  No.  5  were  placed  on  the  new  work  to  the  river 
line  for  a  length  of  500  feet  beyond  tbe  wattling  on  So.  6,  and  400  feet 
on  No.  7.  On  No.  9  tbe  wattliug  was  carried  full  height,  1,200  feet 
from  shore,  and  3S5  feet  beyond,  only  to  the  lOfoot  stage.  On  No.  11 
the  wattling  was  carried  full  height  a  length  of  1,900  feet  Ther  large 
amount  of  dift  accumulated  on  Nos.  6,  7,  9,  and  11  prevented  the  ex- 
tension of  the  wattling  to  their  river  ends. 

The  shoi'e  ends  of  Nos.  6,  7, 9,  and  11  were  protected  with  riprap.  No. 
0  only  to  the  10 foot  stage,  the  others  to  the  top  of  tbe  bank. 

The  maximum  force  employed  was  430.  Upon  the  closure  of  the 
works,  June  25,  all  the  plant  was  transferred  to  the  fleet  at  Bushberg. 

The  scour  caused  by  the  strong  current  passing  under  the  drift,  which 
collected  on  the  river  end  of  the  hurdles  during  June,  carried  away  65 
feet  from  the  end  of  No.  4,  20  feet  from  No.  5.  and  50  feet  from  Nos.  9 
and  11.  About  100  feet  of  drift  row  was  broken  on  the  end  of  Nos.  5, 
7,  and  9,  without  breaking  the  hurdle-row. 

Plate  No.  3  shows  the  condition  of  the  work  on  June  30. 1887. 

The  effect  produced  by  the  works  at  Sulphur  Springs  nas  been,  for 
the  portion  constructed  last  fall,  a  large  deposit  of  material.  The  effect 
of  the  work  done  during  the  spring  is  not  yet  very  apparent,  as  it  is  too 
recent  to  have  as  yet  produced  much  effect;  but  it  will  without  doubt,  as 
in  all  similar  cases,  produce  the  desired  result  of  narrowing  the  river  to 
the  required  width  of  2,500  feet. 

CAIRO  BANK  PROTECTION. 

Special  mention  of  this  work,  with  an  allotment  for  its  prosecution, 
has  been  made  in  the  river  and  harbor  appropriation  bill,  the  allotment 
coming  out  of  the  amount  appropriated  for  the  improvement  of  the  Mis- 
sissippi Biver,  between  the  Illinois  and  Ohio  Bivers.  The  object  of  the 
work  is  the  protection  of  the  bank  of  the  Mississippi  Biver  at  Uairo, 
where  a  cut-off  into  the  Ohio  Biver  was  threatened. 

An  examination  of  this  bank  and  the  works  executed  for  its  protection 
was  made  July  23, 1886.  The  river,  however,  was  at  a  stage  marking  15} 
feet  on  the  Cairo  gauge,  and  exposed  to  view  only  the  stone-work  of  the 
medium  stage  protection  and  those  portions  of  the  low- water  mattress 
of  1884  which  covered  the  spurdikes.  The  stone-work  was  in  excellent 
condition,  very  slight  repairs,  which  could  have  been  done  by  replacing 
the  stone  already  there,  being  needed.  Below  the  water-surface  the 
work  seemed  equally  good,  as  no  evidence  of  a  break  or  slip  in  the  bank 
could  be  seen. 

In  September  a  force  was  organized  and  the  plant  made  ready  for 
work  at  Twin  Hollows,  but  before  beginning  \^ork  it  was  transferred  for 
duty  at  Cairo,  in  accordance  with  orders  dated  September  28.  This 
change  of  plan  was  occasioned  by  the  report  of  Mr.  8.  S.  Taylor,  of  the 
Cairo  Trust  Property,  dated  September  27,  on  the  probable  settling  of 
the  longitudinal  stone  wall  which  connects  the  water  ends  of  spur  dikes 
Nos.  3  and  4.  To  repair  tbe  damage  or  correct  sach  a  tendency,  it  was 
thought  necessary  to  place  a  mattress  between  thesis  dikes  outside  of 
and  overlapping  tbe  mattress  of  1884,  thus  nearly  doubling  tbe  width  of 
the  low- water  protection  at  that  place. 

The  steamer  Jack  Frost  was  chartered  from  the  Huse  and  Loomis  Ic/^ 
Company,  an<l,  October  1,  started  from  the  harbor  for  Cairo,  towiix% 


the  top  destroy ea  oy  ice.  Aooat  zo  teet  of  water  was  foaod  on  to 
portioQ  of  the  wall  in  the  deepest  place.  The  spar  dikes  and 
mainder  of  the  revetment  were  in  good  condition.  The  water 
marked  abont  7  feet  on  the  Cairo  j^nge  at  this  tirne^  and  affoi 
excellent  opportunity  for  an  examination  of  the  works.  As  it 
subsequently  rise  above  that  level,  it  was  most  favorable  for  I 
struction  and  placing  of  the  mattress. 

The  fleet  reached  Cairo  October  10,  and  work  was  at  once  be^ 

As  no  further  service  was  required  from  the  steamer  Jcick  Fn 
reaching  Cairo,  it  was  dismissed  and  started  for  Saint  Loais  on  tJ 
The  mattress  was  constructed  without  difiQcnlty,  and  was  sn 
place  October  20.  It  was  544  feet  in  length  and  120  feet  in  wid 
extended  from  the  third  to  the  fourth  spur  dike,  lapping  on  tl 
tress  of  1884  and  completely  covering  the  outer  slope  of  the  longi 
wivU. 

In  addition  about  3,500  square  feet  of  the  riprapping  was  r 
by  resetting  the  stone  wherever  it  showed  a  break  or  tendency 
Most  of  this  work  was  done  on  the  spurs  where  the  stone  ha 
slightly  displaced  by  ice. 

All  work  was  completed  October  22,  and  the  fleet  removed  t 
Hollows,  Westbank,  by  the  steamer  Otneral  Oillmorej  arriving 
on  the  24th.    Three  empty  barges  were  lelt  at  Cairo  to  await  the 
trip  of  the  steamer,  and  were  brought  to  Twin  Hollows  on  the  2; 

Plate  No.  4  shows  the  condition  of  the  work  on  June  30,  18S7. 

This  work  has  resulted  in  protecting  the  bank;  and,  in  oonnecti< 
the  changes  which  have  taken  place  in  the  river  at  this  point, 
suited  in  preventing  the  threatened  cutoff. 

PIASA  ISLAin>. 

Work  at  this  point  consisted  in  the  washing  out  a  channel  thit 
bar  which  had  formed  below  the  oi)ening  made  in  the  dam  for 
water  channel.  This  was  done  by  the  towboat  General  Gillmor 
small  expense,  the  cost  having  been  $366.75. 
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ually  increased  to  the  full  capacity  of  quarterboat  No.  7,  and  by  the 
second  week  in  October  consisted  of  forty-five  laborers  and  fifteen 
teams,  with  the  usual  complement  of  foreman  and  kitchen  crew. 

On  October  19  it  became  necessary  to  increase  this  force  to  a  double 
capacity  for  a  short  time,  in  order  to  supply  sufficient  material  for  the 
mattress  work  about  to  be  commenced  at  Twin  Hollows.  Barge  No.  12 
was  fitted  out  at  the  supply  depot  with  portable  quarters  and  a  board- 
ing outfit,  and  being  received  on  the  above  date,  the  force  was  increased 
to  one  hundred  men  and  twenty-four  teams. 

By  November  1,  a  sufficient  surplus  having  been  procured,  the  force 
was  reduced  to  about  sixty  men,  with  twenty  teams,  and  maintained  at 
about  this  status  until  the  season's  work  was  completed,  November  25. 

Brush  was  procured  during  the  season  at  Fine's  Bluff,  Chesley  Island, 
Jim  Smith's,  Arsenal  Island,  Gurrall's  Island,  and  Beard's  Island,  and 
all  the  available  brush  procured  at  each  of  these  localities,  except  a 
small  amount  on  Carrall's  and  Beard's  islands. 

The  weather  during  the  entire  season  was  very  favorable,  not  more 
than  four  days  being  lost  on  this  account. 

The  small  amount  which  could  be  procured  at  each  locality,  necessi- 
tating the  moving  of  the  plant  six  tknes  in  a  season  of  nine  weeks'  work, 
rendered  progress  slower  than  it  would  otherwise  have  been.  The 
amount  procured  was  5,144.4  cords. 

In  the  spring  season  the  active  work  of  procuring  brush  was  com- 
menced on  March  IG  at  Foster's  Island.  Previous  to  this  time  a  few 
men  had  been  employed  several  days  at  Bushberg  Harbor,  preparing 
the  quarters  for  occupancy  and  getting  the  plant  ready  for  active  work. 
On  the  16th  a  force  of  filty  laborers  and  twelve  teams,  and  the  usual 
foreman  and  kitchen  contingent,  was  employed. 

The  force  was  kept  at  about  this  capacity  until  April  25,  when  the 
force  was  reduced  about  one-third,  as  there  was  qufte  a  surplus  of  brush 
on  hand.  From  this  date  until  the  close  of  the  season's  work,  June  10, 
the  force  of  laborers  averaged  about  thirty  men,  the  proportion  of  teams 
varying  from  ten  to  twenty,  according  to  the  length  of  haul.  Brush  was 
procured  at  four  localities,  viz :  Foster's  Island,  Calico  Island,  Eush 
Tow-head,  and  Harrisonville  Bend.  At  the  last-named  locality,  where 
the  season's  work  ended,  the  haul  became  very  long,  being  between  I^ 
and  2  miles.  Some  available  brush  remains  at  this  locality,  and  also  a 
small  amount  on  Calico  Island. 

The  weather  was  quite  favorable,  for,  although  considerable  time  was 
lost  on  account  of  rain,  the  roads  over  which  the  brush  was  hauled  did 
not  at  any  time  become  as  heavy  and  impassable  as  is  usual  in  the 
spring  season. 

The  amount  procured  was  5,799.1  cords,  making  the  total  procured 
during  the  fiscal  year  10,943.5  cords. 

Stone  was  obtaine<l  from  the  Glen  wood  Lime  and  Quarry  Association 
at  a  cost  of  47|  cents  per  cubic  yard.  Piles  were  obtained  by  contract 
from  Mr.  John  Cleary.  Bapej  spikeSy  iroity  nailSj  and  screw-bolts  were 
obtained  by  contract  with  diJSerent  parties.  Other  material,  as  needed, 
was  obtained  on  bids  or  by  purchase  in  open  market. 

Abstracts  of  all  the  bids  received  on  formal  contracts  during  the 
fiscal  year  are  appended,  and  marked  Appendix  C. 

Subsistence  stores  were  purchased  in  quantities  as  required,  a  sup- 
ply sufficient  for  fifteen  days  being  purchased  at  one  time,  except  fresh 
meat,  which  was  delivered  as  required.  The  cost  of  subsistence  was  37 
cents  per  man  per  day. 
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SUPPLY  DEPOT. 

The  sapply  depot  was  nncler  the  immediate  charge  of  Mr.  C.  L.  Sterai- 
sou ;  the  subsistence  department  under  the  direction  of  Mr.  8.  8.  Yaa 
Norman.  All  supplies,  except  brush,  stone,  and  piles,  as  obtained,  were 
delivered  at  the  depot  and  thence  distributed  on  reqoisitkNi  to  tlie 
different  works.  In  addition  to  this  function  of  the  depot,  it  was  abs 
a  general  repair-shop,  where  all  repairs  to  plant  not  leqairing  dotkMgt 
were  made.  Duiing  the  season  18  pile4i vers  were  thoronghly  over- 
hauled and  repaired ;  12  barges,  2  quarter-boats,  1  machine-shop,  1  aat- 
tress-barge,  77  flats,  52  skiffs,  and  ^  yawls  were  repaired.  The  plaat  is 
now  in  a  good  condition  for  resuming  operations. 

The  present  valuation  of  the  property  remaining  to  be  distributed  oa 
installation  account  is  given  in  the  following  table : 


I 


p' 


'^1 

i\:i 

iU 


[ 


ClMt  of  property. 


Jiil7l,ini. 


BargM,  model,  and  flat 

Boat«  machioe^bop 

Boats,  quarter 

Drivers,  pile 

Flato 

Machinery,  ateamer  Humpknpt 

Sbantiea,  pottaUe 

Skifb 

Steamer  Ouural  OiOmvre 

Tonto 

Waya  for  mattreaa 

Tawls 

Sapplydepot   

Toola  aod  appUanoea 

Boarding  oatat 

Office  fbmitnre .^. 

SonreyioK  inatnuneota 

Photographic  apparatna 

Total 


168. 

1. 
1. 


91 
53Sw21 
387.96 
S58L17 
MS.  85 
MQlOO 


8n.3S 
St4.M 
16Sl8S 
127.  il 


1, 
1, 

a. 
1, 

U,6!7&a» 


700.84 
S7SlM 


Ml,  607. 45 


Dehlta. 


$12,75LS0 

480.49 

•8X49 

101801157 

2,543.14 

STOLOl 

3;  472. 23 

770.38 

16^  017. 07 


S37.ei 

S30L21 

33181 

1,487.28 

1,127.51 

14.80 

50^680108 


S3L44 


8^751.74 
1«  888188 

37«.«1 
4,491.25 

TIC  45 
17.4C3L44 


808L78 
009.58 
978L7V 
1.117.44 
2.S2flL99 
llflL87 
15a33 


65^  oar 

1,4019 

LTTtB 

3^4119 

4.om>j 

<.«09 

k: 


R00&9 

2U.9 
l,iMl 

X7SL9 
1.M09 

S013 
OKI 
913 


The  gauges  at  Orafton  and  at  Oraj's  Point  were  read  daily  daiii| 
the  season.    The  readings  are  appended,  marked  <^  D." 

CONDITION  OF  THB  BIYXB. 

The  channel  depths,  as  famished  by  the  St.  Louis  and  Kew  Orieam 
pilot  association  during  the  low-water  season,  are  appended,  mMikti 

The  low- water  season  extended  from  the  middle  of  July,  1886,  till  the 
close  of  navigation  by  the  ice  on  Jannary  1, 1887. 

The  least  depth  reported  was  4}  feet;  this  was  foand  at  Appk 
Greek  on  September  2,  1886,  the  gange-reading  at  Saint  Loois  the 
same  day  being  1.9  feet  above  standard  low  water.  A  depth  of  hot  5 
feet  was  found  at  Liberty  Island  and  Dog-Tooth  Bend.  The  least 
channel  depth  reported  in  the  improved  portion  of  the  river  betweci 
Saint  Louis  and  Sulphur  Springs,  a  distance  of  24  miles,  has  been  ^ 
feet,  thus  the  desired  result  for  this  portion  of  the  river  has  been  ar 
rived  at ;  the  depth  here  before  the  work  of  improvement  was  bagto 
was  frequently  as  small  as  4^  to  5  feet. 
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The  following  extracts,  taken  from  the  aoDual  statement  of  the  Mer- 
chants' Exchange  of  Saint  Loais  for  the  year  1886,  is  given  in  this  con- 
nection : 


Formerly  the  river  between  Saint  Lonis  and  Cairo  offered  the  greatest  obstructions 
to  uavigation  southward  on  account  of  Horse-Tail  and  Twin  Hollows  Bars,  the  former 
5  miles  and  the  latter  19  miles  below  Saint  Lonis.  Since  the  improvement  of  these 
bars  the  channel  out  to  Cairo  has  averaged  10  to  20  feet^  except,  as  before  stated,  in 
extreme  low  water,  enabling  the  sontbem  packets  and  the  barge  line  to  load  to  their 
full  capacity.  As  elsewhere  stated,  during  the  latter  part  of  the  past  season,  when 
the  stage  of  water  was  unusnallv  low,  the  water  on  these  bars  was  3  to  4  leet  deeper 
than  at  some  other  points,  and  had  these  improvements  not  been  made  these  bars 
would  have  virtually  made  navigation  southward  impossible. 

During  the  year  1866  the  amount  of  freight  in  tons  received  at  and  shipped  from  Saint 
Louis  by  the  river  was  as  follows : 


Ix>wor  Mia«ia«ipi>i  Biver 

Upper  Miaaisaippi  River 

IlIiDOis  River 

lliaaoari  River 

Ohio  River 

Camberlaod  and  TenneMee  riven 
Red  Mid  Ouaohita  rivers 


TotallSM 
Total.  1885 
Total,  1884 


Received. 


Tout. 

140.880 

173, 610 
88.010 
82,620 

116.886 
18,200 


670.205 
479,065 
620,860 


Shipped. 


Ton*. 

46.100 

431.945 

6,175 

24,256 

26,000 

26.075 

8,195 


661,805 
534.175 
614, 910 


While  the  railroads  have  absorbed  to  a  great  extent  the  carrving  trade  of  the 
country,  it  is  an  admitted  fact  that  the  Qreat  Lakes  and  the  Missis^nppi  River  and  its 
tributaries  exert  a  powerful  influence  as  arbiters  of  freight  rates. 

•  It  •  •        .  •  #  « 

The  stage  of  the  river  was  unusually  low,  there  being  no  June  rise,  and  from  June 
1  to  December  31  was  lower  than  perhaps  ever  before  during  ti.e  same  months.  The 
benefits  of  the  work  done  by  the  Qovernment,  under  the  direction  of  Maj.  O.  H  Ernst, 
in  improving  the  river,  was  practically  demonstrated  during  the  year,  as  pilots  re- 
ported 3  or  4  feet  more  water  at  points  where  the  work  had  been  carried  on  than  at 
other  points. 

ESTIMATK. 

The  ajnoant  which  can  be  profitably  expended  during  the  year  end- 
ing Jane  30, 1889,  is  $1,000,000.  It  is  proposed  to  expend  it  in  carry- 
ing oat  the  programme  heretofore  adopted.  This  is^  to  first  improve 
the  part  of  the  river  below  Saint  Lonis,  to  make  the  improvement  con- 
tinaoas,  beginning  at  Saint  Loais  and  working  down-stream,  reclaiming 
land  and  buildiug  up  new  banks,  thus  reducing  the  river  to  the  approxi- 
mately uniform  width  of  about  2,500  feet.  Alluvial  banks  are  to  be 
protected  from  erosion.  It  is  proposed  by  this  means  to  secure  a  chan- 
nel depth  of  at  least  8  feet  at  the  lowest  stage.  The  depth  is  now  liable 
to  become  as  little  as  4  feet,  or  even  less  in  some  places,  and  less  than 
8  feet  in  every  place  where  the  width  is  greater  than  2,500.  This  gen- 
eral statement  of  the  proposed  application  of  the  appropriation  is  as 
specific  a^  the  nature  of  the  case  will  admit  of.  The  changeable  char- 
acter of  the  river  renders  it  impracticable  to  give  in  advance  the  exact 
localities  where  works  will  be  required. 

The  original  estimated  cost  of  this  work,  as  revised  in  1863,  was $16, 997, 100. 00 

The  aggregate  amount  appropriated  to  June  30, 1887,  is 3, 739, 600. 00 

The  amount  expended  to  June  30,  18H6,  is 3,328,431.87 
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Maniey  9tatewiemL 


July  I,  1886,  amount  ayailable 

Misoellaneons  receipts 

Amonnt  appropriated  by  act  approved  Angost  5, 1886 


Jnly  1, 1887,  amoont  expended  during  fiscal  year,  exoloaiTe 

of  liabilitiee  ontetanding  July  I,  1886 $193,076.63 

Jnly  1, 1687,  outstanding  HabiUtiee 7,061.88 


July  1,  1887,  amount  available 


$41,309.6 

3:s,o»i» 


416,31L93 


aoo,ia&si 

216,17X02 


Amount  ( estimated )  required  for  completion  of  eristing  project 13, 2S7, 500. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 

30,  1889 1,000,000.60 

Submitted  in  compliance  with  requirements  of  sections  2  of  Tiwer  aad 

harbor  acts  of  1866  and  1867. 


COHSTBUCnOK  ACCOUKT. 


PteM  Island: 


) 


Dam  (eattiBB 

AltODDam 

Alton  Dike 

Sawyer  Bend  pTOtoetion 

VenioeDikea 

AraeaallalMiMl  proiaetkai 

Clo^nic  Cahokia  Chute 

Chanael  oppoaite  Saint  Loois  .. 
Hotaetail  Bar: 

Dikel 

DikaJ 

Dike! 

Dlkei 

DikaO 

Training-wall  — 

Hurdles 

Bank  protoctkHi 

Twin  Hollows: 

West  side,  hnrdlea 

West  side,  bank  proteotioB 

East  side,  bank  protootioB  . 
Beard's  Island: 

Primary  hnrdle 

Bank  protection 

Jim  Smith's  hoxdlea 

Polltifrbt  

Chesley  Island: 

Bank  pro toctkm 

Hardies . 


Sulphur  Springs  hnrdlea 

Foster's  IslMid 

Fort  Chartres  Dam 

Turkey  Island 

Kaskaskia  protectian 

liberty  Island :  \ 

Dam  

Protection. 

DotU's  Island: 

Dikel    

Daml 

Dam  2 

Minton  Point  huidlea 

Cape  Girardeau,  primary  huidle 

Cairo  protection  

Expense  of  Board  on  bridice  at  Chain  of  Books 


Total. 


prior  to 
JsJy  1,  ISM. 


in.na.io 

2,7aiLii 

n.n8.n 

96^80S.n 

n^MLtt 
4xniLn 

118^  was 

5B,45&M 

40,M9.S 
tt.n2.M 

41.  nun 

nL98I.67 

sa.5a.67 
4a,m65 


it8,n7.a 

'i3S»'4is.'57* 
84.K8.76 

ao8.5n.n 

123,«Wl40 
18.ni.06 


4<2M.tt 
86.818.W 
M.4n.8S 
66;46&e2 

9.ta.n 

46^129.40 

6i^67L17 
48. 84a  58 
16^678.30 
88. 486. 87 
81.880.18 
18^884.81 


8,887.128.81 


J«M88. 


8iaa.«i 


18^  ML  81 
8»488.78 


X886Ln 


81UT.55 
1S8.717.M 


) 

SLTS  ' 
1,M1.»  \ 

807,810.81  ' 


8.11&« 

8i,6ei« 

7^C3.7I 
8^8«.« 
8^8fL8l 


iiCMta 


n. 

4il 


.U 


181  MLS 
in.  888* 

7,inji 
84.sni8 
am  114.41 

•IL44 


•^4MM 
f7.8H.CI 

iaaiTii3i 
44.ma 

8iL  8X111 


4S^l&44 

6Scrri.x: 

488t!^y 

S3,436.r 

SL»lLl* 

181, 4»0 

LOiLtf 

8,144.08.71 
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PBOPBBTY  AJSm  ICATXRLIX  AOCOUNT. 


CliM  of  pnpertj. 


StMuner  J,.  J..  Humphr^yB  (nuMhlnery). 
Stauaev  €hn,  Gittmon 


Bu^flMs.... 
PUe^riven... 

W»y» 

Qmuter-boAts. 

Qaaitera 

Tento 

Sopply  •depot . 
Maohuie^nop 

Jiato 

SUA 

Yawls 


Tools  and  apnUanoM  . 

Boarding  ontflt 

Sobaistenoe 

Whisky  and  dnohoiia 
Offloe  famitaro 


Fliotographic  apMratas . . . . . 
Malsrial.  pUoflLlSSnt  Lonia. . 
Material,  Drosh,  Saint  Lools. 
Material,  stone,  Saint  Loois . 

Material,  stone,  Cairo 

Material,  stone,  Little  Book . 

Maaflarope 

Maairope 

Wire 


X^iUa 

Spikes .. 

Bolta,  drift 

Bolts,  oersw..^. .*..... 

Bolts,  sssorted 

CloTlses 

Lumber 

Oakum / 

Coal 

Material,  misoellaaeoos 

Washers    

loe 


TtLKMigmm 
JaekFroH^m 
Loet  propwty 
Profit  and  loss 


Total. 


Balance 
Jnl7l,U8S. 


$8. 
•6. 


ooaoo 

602.32 
282.01 


1. 

1. 
le. 

8. 

1, 

1, 
1, 

13, 
1. 


1*. 


35a  17 
166.85 
387.08 
324.03 
264.04 
305.05 
535.21 
005.85 
66a  00 
127.21 
260.00 
575.80 
007.13 
414.74 
625.62 
760.84 
275.00 
422.61 


8, 

1, 
h 


681.00 

177.38 

604.17 

085.52 

180.32 

28L86 

508.28 

4.47 

60.48 

20.06 


70a96 
282.66 

oaos 

102.11 


4.077.72 


42,625.03 
83,4fr7.D6 


260,282.04 


IXebits. 


$370.61 

16, 917. 07 

11, 800. 06 

'051.74 

18,860.57 

527.61 

083.40 

2,472.22 


833.81 

480  48 

2,543.14 

770.38 

330.21 

1,487.28 

1,127.51 

20,20ai6 

17.44 


14.80 

22,466.61 

27. 125. 87 

16,883.40 

883.84 


6,480.40 

42.08 

42.20 

1,>115.87 

533.04 

833.72 

.06 

1,«75.75 

80.02 

1,630.22 

8,286.72 

304.72 

8.423.50 

3,271.34 

43.74 

1, 250. 05 

0.83 


1,346.55 
1,668.  ii 


17S,25L03 


Credits. 


$370.61 

17,462.44 

10,274.60 

05L74 

8. 751. 74 

60a76 

604.32 

4,49L^ 

52.09 

97a  76 

531.44 

1,660.86 

71«i.  4.5 

600.58 

1, 117. 44 

2,320.00 

21,060.02 

32.55 

lia87 

150.83 

52.25 

87. 35a  10 

27, 125. 87 

16, 52a  35 

383.84 


1,887.84 

1,255.70 

797.30 

1,102.26 

703.72 

672.10 

4.53 

1,760.60 

60.60 

1,866.77 

8,714.15 

651.66 

6.107.02 

2,858.51 

3a  23 

1,250.05 

0.03 


1,34a  55 


180,033.05 


Bslanoe 

Jane  80, 

1887. 


$6,000.00 
la  046. 05 
58, 8ia  87 

36, 4«7. '66 

1,084.70 

1,777.15 

14, 30a  00 

211  05 

2, 751  00 

1. 484. 26 

4.860.18 

722.62 

865.84 

1, 640. 83 

12,377.40 

138.37 

1,309.63 

50a76 

6ia31 

222.76 

520.58 


354.05 


l,58L0O 
a  770. 44 
480.55 
330.42 
152.43 
01.18 
164.81 


166.54 

.10 

141.45 

371.53 

25.82 

253.60 

514.04 

7.51 


4,077.72 

42,625.03 
24.556.10 


245,500.02 


PIA6A  XSLAITD  DAM. 


Om.  6UlMMii  (Mltinf  ehanael) . 


$80a75 
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r 


1 

Liter,  natdW.  plaat,  ate. 

POIbC 
(SIO^ss 

IbeD. 

OTOpOes. 
7,616 
fiMt). 

SlriBciB^  Wattltas 
(61  D&«,      06.166 
3,807        amm* 
feet).         feet). 

^MO^ 

V^^^* 

Labor.  saperlimpdaDC^  ele .. 

Of^nAFAl  ftTIMBSA 

ISISlZI 

•S7S.7t 

«3SLn      854S.48 

«».» 

♦l,T25.?6    1 
SSL  65 
U6l«7 
S88L66 

TfilfinlMHM    -.,....■. ^ 

'"^' 

.......... 

likt: 

U  ^  Knriii'Mr  c4B49     

Sceamer  Orfk  gfllwgff*     . 

184.  a 

36.87 

86.87 

86.87 

.......... 

9Lfl 

Rargea  ..........  ............ 

147.84 
6.34 

HI  it 

Barffi^flfttii .,..^ -    -   -- 

&.2S 

ILC 

Pile-driTen 

664.17 

■  ii*?6* 

16L51 
5.11 
&01 

14flLM 

"  iiii' 

&66 
3.06 
4.35 

217.35 

'iLso 

&S7 

3.  St 

4.  S3 

•Q.4i 

Qiuutcrs 

Flata  ... 

"  S0.C3 

16.16 

8L57 

laST 

144.66 

•4.66 

t:.ii 

SkiA 

ILCr 

Yawls     

]!• 

Ti>oU  iuid  appllancas 

P^Lintf  Dg  Aonlt 

aia 

ia.e4 

841.84 

f         ^ 

IS  fl 

SnlwisUnioo ^                   ' 

8iLli 

Oftice  famitore 

_    i 

4.U 

T.H 

4.S 

111 

Brush       -     ^,T-x-.,,,.. 

' 

36157 

;....-..._ 

ML  ST 

Piles 

1,664.78 
68.00 
SOL  06 

838.74 
10.85 
30.00 

111.48 

\ 

i 

LOBlA 

If  sail*  roDS  

T3.B 

Sbalrope H 

Wire 

iiso 



1 

•«•••»         i 

6BL> 

L56 

I 

s 

KsOs 

.75 
L84 

.75 

7.36 

33.87 

198.84 

7.07 

S.S8 

'ii74 

1 

!■ 

Spikes 

7.36  >          8.68 

I 

•  ••«  * • * • 

a.s 

Serew-bolts 

36.87 

1.... 

1 1 

nn 

Cte\ises 



1 

ni^ 

Cosl    

net 

4.73 
8.38 

1&68 

6iS 

Wssbfn 

* ••••• • --  4 

4.9 

Ic© 

•V 

"ii'74 

1A.M 

....f: 

' 

n9 

VisrmllanMms  msliiisl .... 

14.74  1        14.74 

i 

■.■ 

1 

18.88  . 

1 

ILtt 

. 

Totel 

3;  661. 73 

l.a8.87 

1.68S.M 

< 

xnu 

a«L« 
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TWIN  HOLLOWS,  WBST  BANK. 


Labor,  material,  plant,  etc. 

Biprapping 

146,000 

square 

feet). 

Mattress 

(316.960 

square 

feet). 

Piling 

(OOpUes 

driven 

1.100 

feet). 

Grading 
(1.400 
cubic 
yards). 

Subsist- 
ence. 

Engineer^ 
ing  and 
contin- 
gencies. 

Total. 

Labor,  saperinteDdfince,  etc 
Ghsneral  exnense 

1856.42  $2,000.63 

$22a50 

1274.20 

$620.44 

855a  53 

125wl8 

187.54 

21.94 

220.45 

$3, 99a  81 
125. 18 

U.  8.  Engineer  Office 

187.54 

Snrrevs' 

21.94 

^alenhone 

220  45 

ftteam^r  (?«*Mrff  1  O^U'i'i^^*-  - 

iiaoo 

826.00 

829.51 

63.68 

laso 

456. 10 

Banri^s 

880.82 

68.68 

669.13 

Banre  flats 

150.48 

257  M 

Pile^iivem 

440.86 

48.60 

483.96 

Ways  for  mattreaa 

288.28 

239.23 

Qusrter*boat8 

ioa78 

292.84 

100.  78 

Quarter*  -,T--r-,,,. -r- 

42.85 
73.01 
15.80 
96.68 
57.98 

isaso 

460.40 

Flats ^ 

73.01 

skiiTtt . 

4.00 

ao8 

2.80 

80.18 

TawIs 

96.  €8 

Tools  and  appllanoet 

Sobaistenoe 

6L70 

2.67 

4.91 

L70 
1,282.80 

73.88 

1,232.80 
0.20 

Office  ftunitore 

a20 
14.28 

14.28 

Brush'. ..................... 

6^25&28 

8,255.26 
880.10 

Pllea 

880L10 

• 

gtOBO  

2^082.81 

1,086181 
82.68 
81.60 
20109 
2a  20 
2a  00 
a29 

a2o 

L26 

8,lia42 
82  68 

Msnilla  roiM .  t  .,,.*.....,, , 

Sisal  rope 

81.60 

Win..'.'. 

290.09 

Kails 

2a  20 

Spikes 

2a  00 

Smw-bolta 

8.29 

Lumbar.. •••.. 

8.20 

Oakum 

1.25 

Coal 

88.28 

8L09 
60.68 

84.30 

loe 

60.68 

If f f^!iviiK>nf  mattrlal .  , . . 

■ 

07.19 

lais 

•   73.82 

Boardiag  outfit 

loaos 

loaos 

TMiJ 

9^008.88 

11,086182 

1,16&82 

826.60 

<,728.U 

1,41&40 

19,10L81 

yi 


t 


I 
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CHBSLBY  ISLAND. 


Labor,  material,  and 
plant. 

It 

¥ 

p  e. 

u 
■*» 

OQ 

Bracing   (42 
piles). 

is^  lis  Jb|^ 

*•»•  2. 

00 

S 
1 

0 

11 
II 

"So 
e  «• 

X^bor,  etc   ...,,-, 

$82S.6B 

$160.20801.56 

|6n.6»«7L  76*857. 18 

1806.15 

$228.84 

.i 

$212.44 

8L17 

SU.4», 

IXTHLtr 

212.44 

Xfil^nlioiM            ......... 

tLl7 

U .  S.  Engineer  Office 

... 

...... 

313.48 

Steamer  UmtmxU  d'Haiort 

147.46 

7i'73  72.78 
Tibs  M.'87 

66.36 

88l87 

308.15 

Bargee 

Pil^drivera..  



28.40 

2IL4* 

351.81 

L8i 

An<^f  ^^r-lMMUJI 

1 

72.10 
24.08 

1 

Tll# 

Unartf^ra ,.    .-,.■. t-- 

.1 

Set! 

]?lato 

oiao 

2.60     2.10 

I6w80    i.a^ 

'soTflo 

SI  TO 

Mattreea  barae 

4.42 
1.15 

i 

* • t •• •" - 

1 

4.4* 

Skifb 

12.54 

.23 

6.01 

2.00      .80 
L60     LOO 

2.35     L42 

1 

.n 

iL04 

i 

29l?1 

Yawl* 

6L80       .46       .46 

14.28     L40:    L50 

1           1 

...         1 

14.0 

Toola  and  appliancea 

Boardinff  oatnt 

14.80 

"i 

42  ih 

137.73 
580.52 

i 

...           ' 

\ 

4.3» 

•.4» 

1T7  71 

Sabsiatcnoe ^...... 

1  '"'     i 

58k  SS 

Offica  famitnre 

1 

4.ai 

J  ..  .. 

Cli 

Brofih' 

1 

656i66.  88.16 

286.20 

881 01 

Piles 

712.06 

142.21115.10 

...     .1 

Stone 

654.46 

207.18 

6SX8o 

....... 

ITLC 

Manilla  rope 

172.67 

■   1 

Sisal  rope 

1 

28l00 

— 

iaoo 

13.11 
1X00 
14.72 

5&<4 

Wiio 

, 

20.71 
XL  00 
16.6ft 





4I.fti 

Nails 

...... 

1 

Tl  il 

Spikea 

4.41 
16L00 

1 

•••••• 

>i&.4l 

ScreW'bolta 

24.12     S.6D 

45.il 

CleTiaea 

80.80 
a.  15 

3IlW 

Coal 

20.44 

2.15 

ft.  50 

as.  73 

2.00 

io.6s 

SS_H 

Ice 

V.  *Wj          

IS  n 

M'ifdtll^niH^^t  matttrlal 

'  1 

9.M 

1 

ICS! 

' 

Total 

1,876L46 

476.84367.80 

1 

2,102.2311128 

286.82 

2»06&75 

L  115.80 

€88L40|iCllI9 

JIM8MITH*& 


Labor,  aaperintendenee,  etc. . . . 

Genend  expenae 

United  Statea  Engineer  Offioe. 

Surveva  

Telephone 

Steamer  6f«iMralOi0a»ort 

Flato 

Skiffs 

Yawls 

Toola  and  appUanoea 

Offioe  ftimitare 

Survey  inatnunenta 

Bmsb 

Sisal  rope 

Spikea 

Nails 

Boarding  ontfll 


Total. 


WattUng 

(4.154  linear 

ft)0t|  28,272 

aqnara  fMt). 


$1,162.80 


16LS0 
2.87 
6L40 
8l20 

18L80 


778. 2T 

16L00 

8.80 

an 


2;  018107 


47. 2t 

88.27 

8.68 

8La 


8.88 


4?.2r 

842? 
8« 

8Lr? 

14  s« 
lf7 


m 

Hit 

tli 

40 


871.68 
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SULPHUB  8PSIK03. 


Labor,  materlAl, 
plant,  etc 


Labor,  eaperintend- 
enoe,  etc  ...... 

Ctoneral  expense  . . . 

U.  S.  Engineer 
office 

Surveys  

Telephone 

Steamer  Oen,  GiU- 


more 

Barges 

Barge- flats 

PlleMlrivers 

Ways  for  mattreas 

Qnarter-boata 

Ooarters 

Mattresa-barge  . . . 

Flats.  ..,. 

Skiflh..  

Yawls 

Tools    and   appU- 

anoes    

Sabsistence 

Whisky  and   oin- 

ohona 

Office  ftimitnre  . . . 

Survey  inHtmments 

Brash 

Piles 

Stone 


IP 

'"IT* 


$7,166.06 


78&86 


11.27 
8,76.279 


6L81 


w 


n 


U,  632. 48 


482.16 


21.66 
1,883.00 


87.86 


87. 2o; 

01.15 


Manila  rope 

Sisal  rope 

Wire 

NaiU 

Spikee 

Sorew-bolta 

devises «. . . . 

Lumber 

Oakum 

Coal 

Washers 

Ice       

Miscellaneous 

material 

Boarding  outfit  — 


Total 


20, 62a  81 


760.52 
116.06 


7a  11 


40a64 


852.43 


34,528.36 


105.45 

105.12 

17.13 

7a  89 


•a 

lis 

CO 


$2,705.66 


429.60 


231.40 
1,073.29 


27.09 


a  863. 74 


3ia20 
60.00 


15.76 

627.29 

1, 231. 13 

37.60 


187.08 
11.87 


31.61 


ia633.42 


67.75 

67.00 

4.18 

46.07 


4,897.22 


14a  80 
86.00 


897.47 


37.60 


71.02 
19.80 


laoi 


10,267.66 


16, 690. 07 


339.57 


2a  46 


26.42 


49i23 

5.4^ 

459.80 

26.87 
289.77 

137.47 


a  631. 80 

**'3i6."io 

•  •  •  •  •   ■  •  • 

207.10 

125.82 

63.88 

66.14 


a87 


11,812.32 


S  *ai 


$10,040.15 


584.63 
74.*68 


284.20 
166.44 


662.03 

69.80 

143.79 

23a  98 


ia212.87 


5,882.04 
310.00 
540.00 
895.03 
899.03 

doai4 


74.29 

aso 


80.36 


36, 830.  a 


I 

.8 

eg 


$1,793.07 


97.58 
'i4.'66 


22.76 


22.98 

9.34 

17.60 

40.76 


8,144.79 


5.86 


6, 16a  78 


$5,024.30 


laso 

36.08 
11.88 


a 


«  9 


s 


s 


$6, 172. 88 
2,625.42 

a  851. 94 

170. 19 

1.561.24 

ia30 


160.48 


272.221 
2,282.11 


29a  48 


61.27 


12.61 
12.766.89 

21.80 


2a  18 
21.57 


75.41 
114.05 


66.18 


142. 47| 
"660.99 

242.14' 
1, 780. 10, 


11.79 


27.96 


23,819.26,  14,167.02 


Labor,  material, 
plant,  etc 


Labor,  superintend* 
ence,etc 

Oeneral  expense  . . . 

U.  S.  Engineer  offioe 

Surveys  

Telephone    

Steamer  G&n,  OiU- 
$nofe  

Barges    

Barge-flats 

PilcMlrlvers    

Ways  for  mattress . 

Quarter-boats 

Onarters 

Mattress-barge 

Flato 


Total, 
Sulphur 
Springs. 


$42,115.43 

2.625.42 

3. 851. 94 

170. 10 

1.551. 24 

2,  751.  09 

35.08 

588.58 

6, 70a  08 

300.71 

272.22 

a  874. 77 

5.41 

1,44a  48 


Labor,  material, 
plant,  etc. 


Skiflh 

Yawls 

Tools  and  appli- 
ances  , 

Subsistence 

Whisky  and  c  i  n  • 
chona 

Office  furniture 

Survey  instruments 

Bmsh 

Piles   

Stone. 

Manila  rope 

Sisal  rope 

Wire 


Total 
Sulphur 
Sprugs. 


$44a49 
429.06 

665.60 
12, 766. 39 

21.80 

75.41 

114.05 

18, 744. 76 

33.889.77 

9.312.98 

1. 536.  52 

947.15 

620.86 


Labor,  material, 
plsAt,  etc. 


Nails 

Spikes 

Screw-bolts 

Clevises 

Lumber 

Oakum 

Coal 

Washers 

Ice  

Miscellaneous   ma- 
terial  

Boarding  outfit 

Total 


Total, 
Sulphur 
Springs. 


$462.36 

467.14 

1,524.76 

1, 231. 18 

205  47 

5.50 

910.00 

31.  17 

660.99 

714.62 
1, 780. 10 


162. 717. 26 


Si 

3 


i! 


^ 


1576     REPORT   OP   THE   CHIEF    OF   ENGINEERS,   U.  8.  ARMT. 


CAIRO  PROTBCTIOX. 


Labor,  material,  plant, 
etc 

Mattress 

(65.2S0 

square  feet)  ' 

1 

Pilins  (39 

piles  UriveD 

423  feet). 

Riprap 

(3, 500  square 

feet). 

Sabeifltonee. 

Sni^iBeerfnc 

and  ODD- 
tin^eadea.  , 

Tecal 

lAbor,  saperinteodeDoe, 
etc 

IT  ^  ICnffin^Br  offiOA 

1 
$682.33 

$163.27 

$37.95 

$»7.78 

• 

88.19  ! 
11.49  j 

i 

9tfl9t^r 

Silt 

RnnrAVA                         . . .... 

:::::::::::  : ::  :: ::::i 

, 

11. « 

fitramrr  Oaik  OiUuiore    . . 

872.05 

106.05 

20.68 

122.25 

6S.20 

l,OStL.^ 

Bargee 

'Ranra-flAta  ..... 

19K.16 

:::::::::::::::::::  :i 

LW, 

106^19 

ir.6» 

^li^-driv©ra  ............ 

935.44 

2^.44 

Ways  for  mattreet 

Onarterboata -. 

57.89 

:;::::;:::::::::::"    1 

57.  M 



49190 
XL  75 

6Sl18  t 

41  §• 

On^rf  Am 

21.75 
22.70 
10.12 
&28 
17.53 

14&«^ 

Flata    

:::;■::::::::::::;:::::::  1 

21  T# 

Skift 

4.84 

1 

14.  K 

Yawls 

1 

:::::::.:*:  t ::::::  :"i 

8-2S 

Tools  and  appliances 

Steamer  Jaek  ProH 

L83 

LIO 

.90 
8&80 
1 

.07 
MwS4 

9a.  93 

11±  14 

Bmah 

1,906.07 

1 

1.911^97 
51452 

Piles 

514.62 

1 

1. ........ ... 

....j-    _-    

Stone  

633.60 

12.50 

27.14 

5.60 

95.00 

.48 

12.85 

.85 

1             87.29 
t 

•««« 

729.83 

Bone.  Kaal 

Uii 

Wire    

1 

27  14 

Ifails     

Sl9I 

Spikes 

BoltSb  screw 

99.91 

.4^ 

T^nmb^ir  --T--- -- 

IXS 

Oakum 

.85 

Coal 

ia25 

, 

10.99 

479.49 

94.00 



2921 

Snbfriatenee 

i_ 

431. 4i 

Ice 

••      •••••«.     '         •               •••«•• 

24.  •• 

'M^<#'Mii*>>^¥^ff  mftfrffi 

26w45 

1 

1                             - 

25.45 

OflBoe  ftimitore r . 

1 

4.89 
7.46 

411 

SnrreT  iwair"""**"^ 

1 

7  M 

Boarding  ontflt 

1     

56.84 

M14 

lyytal 

4,540.72 

937.65 

!           94&63 

1 

1,96&97 

1 

1.999.94 

8,91451 

SBCAPITULATIOK. 

Skawimg  total  eo9t  of  worlu  of  improvewnemt  and  emfmeerimg  and  oontimgeuoiem  civrtaf  ike 

jfear. 


Locality. 


Piasa  Dam,  patting  channel) 

HoraetaU,  east  side 

Twin  HoUowa,  east  bank 

Twin  Hollows,  west  bank. . .. 

Cbesley  Island 

Jim  Smith's 

Solpbor  Springs 

Cairo  Protection 


T6tal. 


99,590.11 

157.34 

1,418149 

938L49 

571.96 

14, 197. 03 

1,2MlS4 


Total  c««t 


J? 


99|,7S9.16 


9,s;t.« 

3.4991 

19LlCt2I 
9L117  35 


l5aL7lT.ai 
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AMraet  of  propa$alB  for  furnishing  screw  holts,  at  the  United  Stales  Engineer  Depot,  foot 
of  Arsenal  street.  Saint  Louis,  Mo.,  received  in  response  to  advertisement  dated  September 
14,  1886,  and  opensd  September  25,  1886,  by  MaJ,  O.  H,  Ernst,  Corps  of  Engineers, 


Vo, 


1 
1 


4 
6 


Ntmes  Mid  MldreMM  of 
bidden. 


Dftniel  Kerwin,  Saint 
Loais,  Mo* 

Saint  Loois  Bolt,  Bridge, 
and  Forge  Work*,  SUM 
De  Main,  secretary, 
Saint  Louie.  Mo 

Moran  Bolt  and  Nut  Man- 
nlkotaring  Company, 
John  Moran.  aeeretary. 
Saint  Lonls,  Mo 

A.  J.  Packard,  Boifido, 

M.  if.  Book  i^'Co.,  Saint 
Louis,  Mo.,  per  lb  t 


7B0 
(I"  by  20"). 


i 


Ots. 
7.4 


7.8S 
14.76110. 


2.6 


I8&60 


8B.60 


67.88 


1,000 
(f  by  28"). 


8214. 


Ots, 

a4 

7.6 

a026 
78 
2.6 


$84.00 


76.00 


1,000 
(|"by26"). 


I 


Ots. 
8i0 

8l6 

8l6«| 


88.26 
147.6014.76 


2.6 


I 


00 


86.00 

06.68 
147.60 


2,000 
(l"by22"). 


OU. 
18.8 

16 

1&80 

1476 

2L6 


I 


1,000 
d"  by  24"). 


Ots, 
«278|14.6 


800 


16.6 


80010L676 
886|l4.76 
2.6 


S 


1140.00 

166.00 

10&75 
147.60 


1 


877.60 

71401 
84a  11 


*Contraot  awarded.  t  Bid  is  for  ponnds  and  not  for  each  as  required  by  speoifleatioina. 

Abttraet  qf  proposals  for  furnishing  spikes,  iron,  and  nails,  at  ike  United  States  Bngime^r 
Depot,  foot  of  Arsenal  street.  Saint  Louis,  Mo,,  received  in  response  to  advertinnneni 
dated  September  14, 1886,  and  opened  September  25, 1886,  bff  Mqf,  0,  H,  Ernst,  Carp§ 
t(/ Engineers. 


jr«. 


■ad  addresaea  of  biddera. 


t 
4 
B 
f 


E.  L.  Fdz  A  Ca,  Saint  Lonis, 

Mo* 

d  M.  M.  Bock  4k  Co..  Saint  Loois, 

^     Mo 

Bwald   Iron  Company,  Saint 

Loois,  Mot 

Watennan-Campbell  Iron  Com. 

pany.  Saint  Loois,  Mo 

Andrew  J.   Packard,  Boflklo, 

H.Y 

Bb  X.  Soother  St  Bn>.,   Saint 

Loala,Mot 


Wroogbt  spikes. 


0,000  lbs. 
(O^byyo. 


^ 
S 


Ots, 
2.4 

a4 

2.661 

ae 
as 


a 
a 
e 

4 


8144 
144 
168 
166 
188 


3,000 

lbs.  (0" 

by  I"). 


& 


ou. 
a8 

2.8 

ao6 

8 

a8 


I 


Bound  iron. 


8,400  lbs.  {\' 
diameter). 


d 
% 


Ots, 
1871.78 


841 
81 
80 


1.861 
L8 
L86 
88|a06 
1.86 


S 


20L 


$18a26 
17a  80 

loa 

17a  80 

loaToaooi 

17a  80 


4,000  lbs. 
(l"diam.). 


I 


L76 


I 


OU 

ao6i 
72.ooai 
oaooa26| 


ots. 

L08il07.00 
1.8 

7 
1.761 


7aooa26 
saooaoo 

70.00... 


Cnt  nails. 


4,000  lbs. 
(20  d.). 


I 


% 


m 

84 
80 
80 


864a  88 
667.80 
677.70 
07a  88 

oaaTO 


*  OoBtnot  awMded. 


tPilBted  Instraotion  1  not  oomplled  wtth. 


iPttrtialbld. 
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AJmiraei  of  propo^dU  far  fmrmUking  Mamlla  hoU  rape  ai  the  UmUd  Simim  Emgimm'  Dtpd, 
foot  of  Areemal  street^  Saimi  Lovtt,  ifo.,  received  tii  reepanae  to  advfrtieememt  imkti  Stf- 
Umbor  14,  VS^andopemedSq^iemhtr^  1886,  »y  Maj,  O.  H.  Mrnot,  Corpo  of  ~ 


Ka 


1 
1 

8 

4 


1 


Names  and  •ddratM  of  bidden. 


Brodwiek  A  Bmbom.  Saint 
Loaia,Mo* 

M.  M.  Back  4k  Co.,  Saint  Looia, 
Mot 

Ward  A  Brady,  Saint  Lonia.  Mo. 

William  D.  Bangs,  Saint  Lonia, 
Ho 

Harry  &  Coffln,  Hemphia,  Tenn 


S,0001ba. 
f^  diam- 
eter. 


12 

IS 
124 

12* 
13 


H 


s,0Miba.  o,«oiba.iaii,ooon». 


1"  diam- 
eter. 


at. 

00   18 


00.00   18 
02.00  624 


02. 
65l 


901121 
00^  13 


4i 

a 
a 

o 

8 


U"  dlam- 5»  oire 
eter. 


9 

0< 


CIM, 

12 

12 
121 

3M  18 


300 
878 

875 


•U 


a 
o 

a 


18  »4« 


• 


B 
O 

o 
8 


1,080   12     X40&  IS 
1,12^   12|    2,SM   1S| 


1,12S 
1,170 


18»j  2.fi00{  1241 
13^  X^  Ij" 


1, 
1. 


4.1 
&l 

5^< 

5.: 


X^ 


18  not  cwapUed  witk. 


^ittroof  o/  propooaU  for  fiimiahing  and  delivering  4,800  coltoii-wood  pileo  far 
MiotUoippi  Aver  below  Saint  Lomio^  received  in  retponae  to  advertioemtemt  dmted 
her  14,  1886,  and  opened  October  9,  1886,  bg  Maj.  O,  H,  Emat,  Carpe  of  Emfimeen, 


Va 

Kameaand  addreaaesof 
Mddera. 

1, 400  pilea  80  to  35 
feet,  estimate 
42. 000  feet. 

> 

I,800pfle8  35to45  J  1.600  pflea  46  t*  M 
feet,  estimate        fieet.  estf  aaate 
63.000  feet.                  72,000  fbeC 

Tsiri 

Per 

linear 

foot. 

Amonnt. 

Per 

Hnear 

foot. 

Amomt. 

Per 

Unettr 
foci. 

.-^ 

1 
8 

John  deary.  Cheater, 

OMlt. 

6 

$1,580 

<aoo 

0mm. 
7 
U4 

$4,410 
7,845 

8 
IS 

$fib7W 

tarn 

*GoBtraet  awarded. 
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Record  of  gauge  at  Orafion,  Ill.y  for  fiecdl  year  ending  June  30, 1887. 
[Height  of  water  above  plane  200  feet  below  Saint  LoqIb  city  directrix.] 


• 

iber. 

1 

ber. 

• 

• 

1 

1 

1 

Ootobe 

1 

S 

1 

• 

1 

• 

1 

1 

1 

187.40 

193.66 

193.50 

194.11 

196.17 

192.81 

194.38 

197.10 

202.00 

200.60 

202.86 

197.41 

a 

107.80 

193.84 

193.15 

194.14  1  196.06 

192.26 

196.30 

197.10 

202.64 

200.46 

202.70 

197.04 

8 

187.26 

193.80 

193.30 

19160  i  195.90 

191. 70 

195.06 

197.00 

202.46 

200.20 

203.00 

196.73 

4 

187.14 

193.76 

193.54 

106.46     106.70 

19L30 

195.00 

196.80 

202.20 

2oaoo 

203.20 

196.46 

6 

187.00 

193.68 

194.00 

195.60 

195.54 

191.60 

195.69 

196.60 

2U2.02 

199.75 

203  75 

196.32 

6 

10&80 

193.64 

194.20 

195.60 

196.40 

191.90 

19&15 

19&40 

202.14 

199.45 

204.09 

196.28 

7 

196.74 

193.60 

194.80 

196.60 

165.26 

192.16 

196.16 

19&66 

202.40 

199.35 

204.06 

196.96 

8 

186170 

193.58 

194.35 

195.65 

195. 19 

192.40 

190.16 

107.26 

202.45 

199.40 

203.  70 

106  96 

9 

186L65 

193.48 

194.33 

195.51 

195.14 

192.61 

196.16 

19a  30 

202.08 

199.50 

203.30 

195.87 

10 

106.61 

193.45 

194.28 

195.46 

196.10 

193.10 

196.10 

199.68 

203.15 

199.60 

202.98 

196.71 

U 

19&80 

193.41 

194.26 

195.35 

195.05 

193.26 

106.01 

200.48 

203.70 

199.47 

202.66 

195.60 

la 

106.20 

193.86 

194.24 

195.34 

195.07 

193.20 

105.80 

201. 60 

203.95 

199.30 

202.42 

196.46 

18 

106.11 

193.81 

194.01 

195.30 

194.91 

192.95 

196  75 

204.24 

204.00 

199.10 

202.21 

195.43 

14 

196.99 

193.81 

193.00 

195.20 

194.84 

192.  HO 

19:..  70 

204.75 

203.85 

199.00 

202.00 

195.64 

15 

196.70 

193.64 

193.88 

195. 14 

194.78 

193.01 

196.64 

205.00 

203.90 

198.90 

201. 00 

196.65 

18 

196.76 

194.06 

193.80 

196.00 

194.73 

192.75 

195.69 

205.01 

204.  lU 

loaei 

201.78 

196.82 

17 

106.64 

194.50 

194.16 

194.94 

194.70 

192.60 

196.54 

204.80 

204.40 

19&76 

201.90 

196.18 

18 

196.56 

194.60 

194.16 

19&00 

194.60 

192.89 

195.80 

204.80 

204.60 

198.96 

201.86 

196.80 

18 

196.47 

194.40 

194.06 

195.04 

194.42 

193.22 

195  21 

206.00 

204.60 

199.10 

201.90 

19&96 

20 

195.24 

194.05 

194.86 

196.25 

1U4.29 

193.60 

195. 15 

204.99 

204.40 

199.26 

20L55 

196.62 

21 

195.10 

193.66 

194.36 

196.61 

194.20 

194.12* 

195. 10 

204.75 

204.01 

190.85 

20L06 

196.20 

22 

194.98 

103.48 

194.30 

195.70, 

194.26 

194.27 

105.21 

204.43 

203.60 

199.60 

200.66 

196.00 

28 

194.70 

193.26 

194.89 

195.58 

194.26 

193.75 

105.30 

204.10 

203.15 

200.10 

200.51 

196.12 

24 

194.64 

193.18 

194.46 

195  40 

194.35 

193.79 

195.66 

203.85 

202.60 

201.26 

200.34 

196  20 

26 

194.60 

193.15 

194.40 

l&5w38 

194.24 

193.85 

195.96 

203.60 

202.44 

201.16 

199.86 

196.32 

28 

194.50 

198.11 

194.60 

195.60 

194.18 

193.70 

106.47 

203.80 

202.21 

201.00 

199.50 

195.86 

27 

194.41 

193.08 

194.71 

19&00 

193.99 

193.61 

197.00 

202.95 

202.00 

201.06 

199. 20 

195.86 

28 

194.82 

193.04 

195.30 

106.14 

193.83 

193.62 

107.34 

202.66 

201.61 

201.36 

198.80 

196.87 

29 

194.21 

183.10 

195.24 

196.24 

103.64 

193.61 

197.65 

201.20 

201.60 

19a86 

196.60 

80 

194.12 

198.08 

196.16 

19&30 

193.80 

193.72 

196.98 

200.86 

202.08 

198.06 

196.61 

81 

194.02 

193.06 

196.28 

194. 29 

196.97 

20a80 

'  •  •  •      •  ■  ■ 

197.77 

Record  ofgaugee  at  Oratfe  Pointy  MCfforfUcal  year  ending  June  30, 1887. 
[Heighl  of  water  above  plane  of  200  feet  below  Saint  Louis  city  direeferix.] 
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t 

•3 

t 

October. 

i 

> 

December. 

9 

• 

1 
& 

1 

t 

< 

• 

1 

•^ 

1 

107.61 

96.61 

94.66 

96.66 

95.76 

98.31 

90.21* 

96.41 

107.61 

107.21 

106.31 

102.41 

2 

106.66 

96L41 

94.51 

95.81 

96.81 

92.91 

89.66 

96L61 

107.81 

loa  01 

106.21 

102.01 

8 

104.31 

96.21 

94.41 

95.76 

96.66 

92.31 

90.21 

96.31 

106.76 

ioa2i 

106.21 

101.21 

4 

108.41 

06.11 

94.41 

95.66 

96.66 

91.91 

92.01 

98.11 

106.51 

ioa4i 

106.21 

101.01 

5 

10176 

96.01 

94.41 

95.56 

95.61 

91.51 

92.96 

98.41 

106.51 

loau 

106.91 

100.66 

6 

102.11 

96.91 

94.41 

95.61 

95.41 

90.11 

93.01 

9a  91 

107.31 

107. 31 

107.91 

100.31 

7 

1C1.61 

95.81 

94.81 

95.66 

95.21 

94.81 

93.21 

99.51 

ioa8i 

106.41 

loan 

101. 61 

8 

101.21 

95.76 

94.91 

95w66 

9611 

88.16 

94.16 

100.21 

109.51 

105.41 

108.01 

100.66 

9 

100.76 

9&?6 

94.91 

95.66 

94.91 

88.66 

94.61 

100.61 

109.«l 

104.66 

107.41 

10L16 

10 

100.51 

96.66 

94.91 

95.61 

94.81 

89.21 

94.66 

102.01 

109.01 

104.11 

106.66 

101. 61 

11 

100.81 

95.60 

94.91 

95.61 

94.66 

90.  .31 

95.81 

103.31 

109.61 

103. 91 

106.01 

101.61 

12 

100.11 

95.61 

94.81 

95.51 

94.66 

9L21 

96.41 

105.01 

109.31 

103.60 

105.51 

101.66 

18 

99.91 

06.76 

94.81 

95.51 

94.91 

9t61 

96  61 

106.11 

ioa8i 

103.66 

104.  91 

101.76 

14 

99.66 

96.11 

94.66 

95.36 

94.76 

91.66 

95.61 

107. 41 

108.66 

103.11 

104.61 

102. 41 

15 

99.51 

96.11 

94.61 

95.31 

94.66 

92.01 

95.51 

108.61 

108.66 

102.66 

104.21 

lOi.  51 

16 

99.41 

96.11 

94.51 

95.21 

94.61 

92.11 

96.61 

109.01 

loaoi 

102.31 

103.  76  1  104. 16 

17 

99:41 

96.51 

94.41 

95.01 

95.01 

92.01 

95.66 

109.01 

ioa4i 

101. 91 

104.11  1  104.91 

18 

99.61 

96.66 

94.51 

94.86 

96.11 

92.11 

96.21 

109. 01 

loaoi 

101.51 

104.41  1  105.56 

10 

99.51 

07.11 

94.66 

94.66 

94.91 

92.01 

95.01 

loasi 

109.81 

101. 61 

104.51 

105.91 

20 

99.41 

97.21 

94.66 

94.66 

94.81 

92.16 

95.41 

108.66 

109.51 

102.41 

105.01 

105  66 

21 

90.01 

07.01 

94.66 

94.76 

94.66 

92.41 

93.51 

loaoi 

109.31 

103.  31 

10.5.21 

105.41 

22 

98. 61 

96.66 

94.91 

94.91 

94.61 

92.66 

92.41 

ioa4i 

108.51 

103.91 

104.66 

104.31 

28 

9&31 

95.81 

96.01 

9...  06 

94.61 

92.66 

9.7. 31 

iua4i 

107.81 

105. 11 

104.21 

103.56 

24 

98.11 

96.91 

94.91 

95.21 

94.61 

93.16 

96.04 

loau 

107. 61 

107. 01 

103. 76 

103.81 

25 

97.91 

95.51 

94.91 

96.16 

94.51 

93.76 

96.21 

loa  01 

107.01 

loan 

103.31 

103.56 

26 

97.66 

95.31 

96.01 

95.11 

94.51 

93.66 

95.11 

107.91 

106.21 

loaoi 

103.01 

103.66 

27 

97.51 

95.11 

95.21 

96.01 

94.41 

93.41 

96.11 

107.  G6 

105.11 

107.41 

102.66 

103.66 

28 

97.21 

94.91 

96  81 

95.01 

94.81 

93.21 

95.76 

'  107.61 

104.01 

106.91 

102.66 

103.66 

29 

97.  U 

94.91 

96.66 

95.21 

94.01 

92.76 

1    97.51 

1. ..... .. 

104.61 

106.51 

102.66 

103.61 

80 

96.91 

04.91 

96.81 

95.56 

93.66 

91.91 

97.41 

I 

104.21 

106.61 

102.61 

103.76 

81 

96L66 

94.76 

96.66 

91.41 

96.66 

1 

104.61 

102.51 

\ 
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IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURL 

The  improvement  of  this  stream  has  consisted  in  the  removal  of  ob- 
stmctions  to  navigation  in  the  shape  of  leaning  timber,  anaga,  staBpt, 
etc,  and  the  oonstraction  of  low  wing-dams  to  fiieilitate  tbe  pasMge  of 
boats  over  the  shoals  daring  low  water. 

The  work  was  began  in  1880,  and  has  been  continned,  when  findi 
were  available,  np  to  the  present  time. 

Work  was  began  for  the  fiscal  year  ending  Jane  90, 1887,  on  Seple»- 
ber  6y  1886,  and  was  confined  to  tiie  removal  of  snags  from  the  dMsael 
and  the  felling  of  leaning  trees  on  the  bank.  The  woiiL  was  cootinei 
in  the  fall  nntil  November  17,  when  the  weather  became  too  seTcre  for 
the  removal  of  snags,  and  the  working  party  was  disbanded,  the  pint 
being  stored  and  owed  for  at  Hermann,  Mo.  The  work  reached  a  poiit 
aboot  34  miles  above  the  month,  removing  all  the  channel  obstmcimi 
and  the  leaning  timber  to  this  point. 

A  personal  examination  of  the  stream  was  made  on  March  20  and  S^ 
1887,  to  a  point  45  miles  above  its  month.  The  examinatioB  shoved 
that  the  stream  was  well  cleared  of  obstmctions  np  to  the  point  when 
last  season's  work  dosed,  and  it  was  decided  to  clear  the  pcutaon  of  tfe 
river  from  Deer  Slongh,  a  point  45  miles  above  the  month,  to  thepoist 
where  last  foil's  work  ceased.  The  left-hand  chnte  at  Deer  Sloogh  was  al- 
most entirely  closed  by  snags  and  drift  piles,  and  the  right-hand  cheteb^ 
snags  and  leaning  timber.  Active  operations  were  commenced  on  Apd 
25, 1887,  when  the  river  had  fallen  to  a  suitable  stage,  and  were  contiiiMi 
at  Deer  Slongh  until  Jane  4,  when  the  channel  had  been  made  praetioi- 
ble  for  rafts  and  boats.  The  work  was  then  continued  down-stren 
until  the  stage  of  water  became  too  high  to  wcvk  economical!  j,  owia^  t» 
the  high  stage  of  the  Missouri  Biven  The  outfit  was  laid  np  at  Frei- 
ericksburgh,  9  miles  above  the  mouth,  where  it  is  in  readiness  for  the  l^ 
sumption  of  work  at  the  proper  time. 

The  amount  of  work  done  was  as  follows: 

Namber  of  snags  remored ^ 

Naoiber  of  heavy  trses  felled *.  1,B* 

The  river  is  now  in  a  fiurly  good  navigable  condition  finom  its  moctk 
to  Deer  Slough,  a  distance  of  45  miles.  Baftsmen  complain  <rf  a  ftv 
snags  above  Deer  Slough,  to  a  point  60  miles  above  the  month ;  thoK 
can  be  removed  at  a  small  expense.  The  work  has  been  of  benefit  t» 
the  navigation  of  the  river,  espedaQy  to  the  rafting  interests,  whidi  ait 
quite  large. 


Shipments  down  the  liTer: 

Wheat,  4S;776  bnshels,  at  66oenta |S7,l 

Corn,  llSsaeks,  at  $1 115l# 

Clover,  51  lacks,  at  |9 «&# 

Walnut  Inmber,  49,000  feet,  at  5  cents %&^^ 

Walnnt  chair-timber,  3  car-loads S5l# 

Miscellaneons  prodnce' » ........  SitTS 

Pine  lumber  (yeUow)  in  rafts,  1,000,000  feet,  at  $18  per  1,000 ti,00a.a» 

Walnnt  logs  in  rafts,  50,000  feet,  at  $40  per  1,000 lOMlM 

Railroad  tiee in  rafts,  454,000,  at  3H cents 1S1,SS133 

Total 197,S11.« 

Shipments  np  tbe  river: 

(General  merchandise .•..••• ••*••••••......•..••  8^€KLl& 

Ta%il  Tmlne  of  rivei  commeree .••••••— 
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This  statement  shows  a  decrease  iu  shipments,  principally  in  wheat, 
of  which  there  was  reported  last  year  178,000  bnshels,  at  70  cents,  with 
a  total  valne  of  $124,600,  while  this  year  there  was  but  43,776  bushels, 
at  65  cents,  total  value  of  $27,804.40,  the  difference  in  valne  being 
•96,796.  There  has  been  an  increase  in  the  railroad  ties  to  the  amount 
of  119,000  ties,  of  a  value  of  $39,666.66. 

The  decrease  in  the  shipment  of  wheat  was  due  to  very  low  water 
which  prevailed  last  season,  which  obliged  the  farmers  to  haul  their 
wheat  by  teams  to  market. 

The  steamboats  engaged  in  the  river  commerce  are  as  follows : 


Kame. 


Fmui 

Vienna 

Boyal 

With  the  amount  recommended  to  be  appropriated  for  the  fiscal  year 
ending  June  30, 1889,  it  is  proposed  to  continue  the  removal  of  obstruc- 
tions and  to  close  some  of  the  side  chutes,  in  order  to  concentrate  the 
water  in  the  main  channel  of  the  river. 

Money  statement 

July  1,  1886,  amoant  ayailable $929.06 

Amoant  appropriated  by  act  approved  August  5,  1886 7,600.00 

8,429.05 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 5,353.44 

July  1,  1887,  amount  available 3,075.61 


1 


Amount  that  can  be  profitably  expended  in  fiscal  vear  endins  June  30, 1889  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  1866  and  1867. 


W4. 

IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI  AND  KANSAS. 

The  project  for  the  improvement  of  this  stream  has  consisted  in  the 
removal  of  obstrnctions  to  navigation,  such  as  snags  and  leaning  tim- 
ber, the  dredging  of  channels  through  shoal  places,  and  the  constmc- 
tion  of  cross  and  wing-dams  to  concentrate  the  water  over  the  shoal 
places. 

The  work  done  during  fiscal  year  ending  June  30, 1887,  consisted  in 
the  removal  of  snags,  stumps,  and  leaning  timber.  A  working  party 
was  organized,  and  began  work  September  16, 1886,  working  upstream 
a  distance  of  61  miles  to  a  point  3  miles  above  Tuscumbia,  where,  on 
November  16,  the  work  was  discontinued  on  account  of  severe  weather, 
the  tools  and  appliances  stored  at  Hermann,  Mo.,  an.^  the  party  dis- 
banded. 


Ill  [ 
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The  work  consisted  in  the  removal  of  370  snags  and  the  fdhiig  of 
878  leaning  trees. 

The  work  done  has  been  of  much  benefit  to  the  raiting  and  boating 
interests. 

COMMERCIAL  STATISTICS. 

There  were  engaged  in  the  Osage  River  commeroe  during  the  ymt 
jQSt  closed  the  following  steamers,  viz. :  General  Meadej  FrederiAfA^pt, 
D.  B.  HurUmt,  Black  Diamond^  and  Dick  Clyde. 

It  has  been  impossible  thns  far  to  obtain  a  statement  of  tiie  eom- 
merce  of  these  steamers,  except  in  the  case  of  the  HurlbtU  and  Frti- 
eriekj  and  the  data  as  obtained  for  them  is  not  all  that  conid  be 

The  commerce  of  the  Osage  River  may  be  tabulated  as  follows : 

Shipments  down  the  riTer : 

1,000,000  railway  ties TAlae.. 

160,000  feet  lumber  in  oak-loff  rafts do l,^SKi» 

10,000  feet  lomber  in  walnnt-Tog  rafts ....do 1^.00 

Estimated  Talae  of  steam-boat  commerce 

Total  Yalae  of  down-river  commerce ,^^,, 

Shipments  up  the  river : 

Estimated  valae  of  steamboat  commerce 4S,MLM 

Total  value  of  Osage  River  commerce 605^916.3 

The  above  estimate  of  steamer  commerce  is  based  opon  the  assomp- 
tion  that  the  Oeneral  MeadCj  Hurlbuty  Frederick^  and  Aggie  (assisted  br 
the  Black  Diamond  and  Dick  Clyde)  carried  equal  shares  of  the  oob- 
merce. 

The  commerce  of  the  river  is  about  three-fourths  in  amoont  and  valoe 
what  it  was  five  years  ago. 

The  railway  ties  are  estimated  iu  round  numbers,  but  the  estimate  id 
practically  exact. 

Of  these  ties  30,000  were  taken  out  of  the  river  at  Warsaw,  470,001 
at  Bagnell,  and  500,000  at  or  below  Osage  City,  at  the  month  of  the 
river. 

There  were  also  taken  out  at  Warsaw  60,000  feet  of  lumber  in  oak 
logs  and  10,000  feet  lumber  iu  walnut  logs. 

There  was  no  steamboat  commerce  above  Tuscumbia  during  the  year. 
The  Oeneral  Meade  made  an  attempt  in  March  to  reach  Warsaw,  but 
fEiiled  to  get  far  above  Tuscumbia  on  account  of  lack  of  water  on  tJie 
river  bars.  For  the  past  few  years  the  General  Meade  has  usually  made 
an  annual  trip  to  Warsaw. 

The  head  of  steamboat  navigation  is,  for  all  intents  and  purposM^ 
Tuscumbia,  60  miles  above  the  mouth. 

The  tie  commerce  is  about  what  it  was  five  years  ago ;  the  steamboat 
commerce  has  decreased,  due  in  part  to  short  crops,  and  in  part  to  rail- 
road facilities.  Branch  lines  of  the  Missouri  Pacific  Bailway  systes 
terminate  at  the  river  at  Bagnell  aud  at  Warsaw — the  first  jKHnt  70  and 
the  other  point  170  miles  above  the  mouth  of  the  river. 

With  the  funds  available  for  the  fiscal  year  ending  June  30, 188$,  and 
the  appropriation  asked  for  fiscal  year  ending  June  30,  1889,  it  is  pro- 
posed  to  remove  snags  and  other  obstructions,  and  cut  the  leaDinfT 
trees,  and  make  some  nect^ssiiry  repairs  to  dams,  this  being  the  only 
work  that  can  be  done  to  advantage  upon  this  stream. 

The  estimated  cost  of  this  improvement  was  $330,000,  bat  tJieprqject 
npon  which  it  was  based  has  been  abandoned. 
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Money  statement 

Amount  appropriated  by  act  apDroyed  Aognst  5, 1886 $10,000.00 

Jaly  1, 1887,  amount  expendea  daring  fiscal  year,  exclusive  of  liabilities 
outstonding  July  1,  1886 4.027.89 

July  1,  1887,  amount  available 5,972.11 

(  Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  Jane  30, 188£    10, 000. 00 
<  8nbmittted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


W5. 

prelihinart  examination  for  a  resurvey  of  osage  river  from 
its  mouth  to  osceola,  with  a  view  to  movable  locks  and  dams, 
or  other  methods  of  improvement. 

United  States  Engineer  Offiob, 

Baint  LouiSj  Mo.^  December  10, 1886. 

General  :  In  accordance  with  instractions  contained  in  letter  dated 
Office  of  the  Chief  of  Engineers,  United  States  Army,  Washington,  D. 
C,  October  28, 1886,  directing  a  preliminary  examination  for  a  '^  resar- 
vey  of  the  Osage  River  from  its  month  to  Qsceola,  with  a  view  to  mov- 
able locks  and  dams  or  other  methods  of  improvement,"  I  have  the  honor 
to  report  as  follows : 

The  information  in  the  possession  of  this  office  is  sufficient  withont  a 
resnrvey  to  report  on  the  proper  method  of  improvement  to  be  applied 
to  the  Osage  River  from  its  month  to  Osceola. 

The  question  to  be  considered  is  the  improvement  of  the  river  by 
^^  movable  locks  and  dams  or  other  methods  of  improvement,''  and  re- 
solves itself  into  two  distinct  propositions — first,  the  improri^ement  by 
movable  locks  and  dams,  and  second,  the  improvement  by  other  methods. 

(1)  IMPROVEMENT  BY  MOVABLE  LOCKS  AND  DAMS. 

The  Osage  River  from  Osceola  to  its  mouth  at  low  water  consists  of 
a  series  of  pools  connected  by  shoals.  The  surface  of  the  pools  or  lakes 
are  perfectly  level,  and  the  entire  fall  of  the  river  is  concentrated  on 
the  shoals  or  rapids.  It  would  appear,  therefore,  that  the  best  and  only 
method  of  obtaining  low-water  navigation  would  be  by  a  method  of  either 
movable  or  permanent  locks  and  dams,  as  the  river  adapts  itself  natur- 
ally to  such  a  method,  but  at  present  the  demands  of  commerce  do  not 
justify  the  expense  attending  such  a  method  of  improvement. 

Maj.  O.  H.  Ernst,  Corps  of  Engineers,  in  a  report  to  the  Chief  of 
Engineers  dated  August  22,  1884  (see  House  Ex.  Doc.  No.  71,  Forty- 
eighth  Congress,  second  session),  reports  as  follows  on  this  subject : 

By  your  letter  of  July  31,  1884,  I  am  directed  to  report  as  to  whether  in  my  opinion 
the  stream  is  **  worthy  of  improTement."  From  the  wording  of  the  law  and  from  the 
fact  that  the  Osage  has  already  been  the  subject  of  some  minor  improvements,  I  un- 
derstand the  question  now  to  be,  Is  it  worthy  of  improvement  by  movable  dams  f 
That  iSy  is  it  worthy  at  this  time  of  a  radical  and  expensive  improvement  which  will 
cost  several  millions  of  dollars  f 

The  Osage  empties  into  the  Missouri  River  at  a  point  about  140  miles  from  its  mouth. 
To  improve  the  navigable  capacity  of  the  Osage  beyond  that  of  the  Missouri  would 
be  almost,  if  not  quite,  useless.  The  navigable  depth  of  the  Missouri  at  low  stage  is 
about  3  feet.  An  improvement  of  the  Missouri  Hiver  has  been  projected,  but  the 
amount  of  time  which  must  elapse  before  that  improvement  shall  be  completed  is  un- 
certain. It  will  probably  be  many  years.  But  whether  many  or  few  it  ^ould  seem 
proper  to  defer  the  inauguration  of  any  scheme,  the  nsefuluess  of  which  is  very  lartroly 
dependent  upon  the  safe  navigation  of  the  Missouri,  until  such  safety  of  navrgation  is 
an  accomplished  fact.  The  distance  from  Linn  Creek  to  the  month  of  the  Osage  is 
about  107  miles.  In  this  distance  it  passes  through  or  touches  five  (rounties,  Camden. 
Morgan,  Miller,  Cole,  and  Osage,  the  last  two  lying  also  on  the  Missouri  River.    Son 
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portions  of  these  counties  will  not  be  affected  by  the  inofrrovenieDt  of  the  Oaage,  iMit 
It  is  difficult  to  say  bow  much  the  statistics  of  the  entire  counties  will  1  e  asediade- 
tennining  the  interests  to  be  benefited.    The  total  area  of  these  counties  is  sboat 
2.dU0  square  miles.    By  the  census  of  1880  (see  Conopendinm  of  the  Tenth CeDsu^p&f^n 
39,  40,  1553,  1555,  788,  798,  and  738)  their  total  population  was  54,542 ;  their  total  m- 
sessed  valuation,  real  and  personal,  was  $9,093,013;  their  total  taxation,  State,  county, 
and  town,  was  $175,2^;  and  their  total  production  of  cereals,  inolading  wheat,  corn, 
oats,  rye,  bsrley,  and  buckwheat,  was  about  5,000,000  bnsbels,  tbe  total  prodiictioi 
of  the  State  of  Missouri  being  about  247,000,000  bushels.    The  geolos^  of  thene  coantki 
IS  known  only  in  a  vague  way.    They  contain  deposits  of  iron,  lead,* and  coal,  but  tbe 
sise  of  the  deposits  is  unknown ;  those  of  iron  are  supposed  to  be  large,  and  tbote  U 
coal  to  be  smalL    There  are  at  present  no  extensive  mining  intereats. 

The  total  value  of  the  commerce  of  the  Osage  River  during  the  fiscal  year  ending  Jom 
30,  1882,  was  |950,778,  of  which  $565,405  was  floated  in  rafts  (see  Annoal  Report  Chief 
of  Euf^neers,  1882,  page  1660),  and  for  the  year  ending  June  30,  1883,  was  $1,043,062, 
of  which  $215,790  was  floated  in  rafts  (see  Annual  Report  Chief  of  Engineers,  18tS, 
page  1295).  Deducting  the  rafting  interest,  which  would  not  be  benefited,  but  whidi 
would  rather  be  injured  by  a  slack  water  improvement,  there  remains  a  trade  of 
$385,373  for  1882,  and  $827,262  for  1883.  As  near  as  can  be  oompnted  from  the  dit* 
at  hand,  the  weight  carried  in  1882  was  9,416.5  tons,  and  in  1883  21,967.5  tons.  The 
average  charge  for  freight  in  1881  was  $2  per  ton,  and  in  1882  $4  per  ton.  Taking  the 
higher  rate,  the  total  flight  charges  would  not  exceed  $38,000  in  1882,  and  $^000 
in  1883,  or  an  average  of  ^,000  for  each  of  the  two  years. 

From  these  facts  it  appears  that  there  are  no  interests  at  this  time,  either  upon  tbe 
Osage  River  itself  or  upon  its  banks,  which  will  Justify  a  heavy  expenditure  in  the 
improvement  of  the  river.  There  are  undeveloped  resources  which  such  an  improve- 
ment would  aid  to  develop,  but  they  are  uncertain  in  amount.  The  most  importsnt 
results  to  be  expected  from  a  radical  improvement  can  not  be  attained  until  after  the 
improvement  of  the  Missouri  River.  I  am  accordingly  of  the  opinion  that  the  Oai(e 
River,  from  its  mouth  to  Linn  Creek,  is  not  at  this  time  worthy  of  improvement  by 
movable  dams. 

The  coDditioDs  which  governed  the  opinion  in  the  above  report  have 
in  no  manner  changed  since,  and  from  the  same  consideration  I  am  of 
opinion  that  at  this  time  the  Osage  Biver  from  its  month  to  Osceoki  is 
not  worthy  of  improvement  by  movable  locks  and  dams. 

(2)    IMPROVEMENT  BY  OTHER  METHODS. 

The  methods  heretofore  applied  in  the  improvement  of  the  Osage 
Biver  have,  since  1^72  consisted  in  the  removal  of  snags  and  leaniD^ 
timber,  the  building  of  dikes  and  training-walls  to  concentrate  aDd 
deepen  the  water  over  the  shoals,  and  the  dredging  or  scraping  of  the 
shoal  places.  The  object  of  this  method  has  b^n  to  give  a  depth  for 
navigation  of  2  feet  at  low  water.  Heretofore  this  method  has  not  ao 
complished  the  desired  result^  although  it  has  resulted  in  the  ameliora- 
tion of  navigation  to  a  certain  extent ;  it  is,  however,  in  my  opinion  the 
only  practical  plan  to  follow  at  present.  The  stream  is  at  present  an- 
na vigable  at  extreme  low  water ;  the  work,  however,  which  has  been  done 
has  facilitated  navigation,  and  I  am  of  opinion  that  it  may  be  further 
continued  with  benefit.  It  is  not  practicable  to  submit  an  estimate  for 
the  work,  as  it  will  consist  principally  in  the  removal  of  constantly  re- 
curring obstacles  and  repair  of  old,  and  possibly  construction  of  new, 
works  as  required,  but  an  annual  appropriation  of  $5,000  would,  in  mj 
estimation,  be  sufficient  for  several  years  to  meet  the  present  wants  of 
navigation.  For  the  reasons  above  stated,  in  my  opinion  tbe  Osage 
Biver,  from  its  mouth  to  Osceola,  is  not  at  present  worthy  of  improvemeDt 
by  movable  locks  and  dams,  but  in  my  opiuion  it  is  worthy  of  improve- 
ment by  other  methods— that  is,  by  tbe  method  heretofore  followed. 

A  letter  of  Cap t.  B.  M.  Marshall,  steamer  ^edertc/:,  in  relation  to  the 
commerce  on  the  Osage  Biver,  is  forwarded  herewith. 
Very  respectfully,  your  obedient  servant, 

A.  M.  MlLLEB, 

Brig.  Oen.  3  ksraa  C^.  ^^  ks«.,  ^^'^^  ^  ^'^^^  <^^  Engineen. 
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LBTTBR  OF  CAPTAIN  R.   M.   MARSHALL,   MASTER  OF  THS  STEAMER  FREDERICK. 

TuscuMBiA,  Mo.,  jSovember  20,  1886. 

Sir  :  I  inoloee  you,  as  per  yoor  request,  a  statement  of  the  shipments  on  the  Osage 
Biver  for  the  past  sixteen  months.  The  steamers  that  have  been  engaged  in  the  traffic 
dnring  that  time  are  the  Aggiet  General  Mead^  Frederick,  and  D.  B,  Uurlbut;  the  Aggie 
hanffing  ties  and  cord- wood,  the  other  three  in  the  general  trade. 

The  shipments  for  the  fall  and  sprins  of  18d5-'d6  (from  which  the  report  is  taken) 
show  some  decrease  from  that  of  18d4-^^,  dae  to  a  partial  failure  of  the  wheat  crop  for 
1885. 

Otherwise  the  business  is  about  the  same  each  year,  the  general  increase  bein^  very 
small,  although  there  has  been  considerable  new  land  opened  up  and  settled  in  the 
last  few  years,  and  there  will  undoubtedly  be  considerable  increase  in  the  shipments 
within  a  few  years. 

Wheat  is  the  chief  production  for  market,  the  shipments  of  com  and  oats  being  so 
small  as  not  to  be  worth  mentioning.  The  entire  shipments  of  corn  for  the  sixteen 
months  would  not  exceed  5,000  bushels,  and  oats  even  less,  although  there  is  a  great 
deal  of  com  raised  and  fed  to  stock,  which  is  then  put  on  the  market. 

The  shipments  up  the  river  amount  to  from  50  to  80  tons  x>er  month  of  general  mer- 
ohandise,  not  including  lumber,  salt,  or  other  heavv  freight.  To  this  you  might  add 
500,000  feet  of  pine  lumber,  3,000  barrels  salt,  besides  lime,  heavy  machinery,  etc. 

The  shipments  would  be  greatly  increased  if  the  river  could  be  dex>ended  on,  so  that 
boats  could  run  regularly.  ^ 

There  has  been  no  boating  done  now  since  the  first  of  August,  on  account  of  low 
water  (there  being  but  10  inches  or  a  foot  of  water  on  some  shoals),  and  it  is  not  likely 
that  navigation  will  open  before  next  spring. 

The  shipments  in  this  report  are  almost  entirely  from  Tuscumbia  down,  a  distance 
of  60  miles,  there  being  no  shipments  of  any  importance  above  that  point,  although 
boats  occasionally  run  as  high  as  Linn  Creek  and  take  out  freight. 

This  does  not  uiclude  any  ties  or  wood  boated  by  steamer  Aggie  or  ties  rafted  out 
of  the  river,  of  which  there  are  thousands  every  year. 

Will  be  pleased  to  sive  you  any  other  information  you  may  desire. 
Very  respectfhUy, 

R.  M.  BIarshall, 

Master  Frediridk, 

J.  W.  BSAMAN, 

UnUed  StaUe  Aetietami  Engineer, 


STATEMENT  MADE  BT  CAPTAIN  R.  M.  MARSHALL,  MASTER  OF  THE  STEAMER  FREDERICK, 

TO  ACCOMPANY  HIS  LETTER  OF  NOYEBCBER  20,  1886. 

The  following  figures  indicate  the  shipment  of  grain,  etc.,  to  the  mouth  of  Osage 
River,  Missouri  and  Kansas,  from  the  landings  on  the  river : 


Date. 

Wheat 

Misoella. 
neons. 

Wehint. 

Lnmber. 

Heeds  of  live 
stock. 

1886. 
July 

Buthtlt. 
S,000 
8,000 
4,600 
5,000 
8,800 
4,600 

15.000 
18,500 
7.600 
7.200 
12,000 
11,000 

FmU 
18,000 

Ft€t, 

Poundt, 

All|ni|t    ............   rr-r 

200 

Beipiambdr 

20,000 

October 

ifiO 

NflTflinbcr. 

8,000 

200 

DMMimber 

250 

1886. 
Jaaiiary* 

■ 

FftbniMT* 

M«r«h  ,. . 

6,800 
18,000 
18,000 
17,000 

80,000 
05^000 
82.000 
81,000 

175 

April 

6^000 

250 

ay.;:;:;:.;:;:.:::. 

Jnn^ ...... 

Tear**  total 

91,800 
4,200 

229.200 
12,000 

24,000 

25,000 

1,228 

July 

■m  .MJ  •••........••..•..•""•••.•• 

*  Navigation  closed  on  account  of  ice. 

During  August,  September,  October,  and  up  to  date  navigation  has  been  closed  on 
account  of  low  water. 
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IMPROVEMENT  OF  MISSOURI  RIVER  FROM  SIOUX  CITY,  IOWA,  TO  FORT 
BENTON,  MONTANA,  AND  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DA- 
KOTA. 


REPORT  OF  CAPTAIN  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGBr  FOR  THE  FISCAL  YEAR  ENDING  JUNE  20,  1887.  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Missouri  River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Montana. 
SL  YeUowstooe  River,  Montana  and  Dakota. 

EXAMINATION. 
3.  James  (Dakota)  River,  Dakota  Territory. 


United  States  Engineer  Office, 

Bi9ma,rckj  Dak.,  July  20, 1887. 

Sib:  I  liave  the  honor  to  transmit  herewith  annual  reports  upon  the 
works  of  river  and  harbor  improvement  under  my  charge  for  the  fiscal 
year  ending  Jane  30, 1887. 

I  remain,  general,  very  respeetfnlly,  your  obedient  servant, 

Clinton  B.  Sears, 
Oapta/m  of  Engineers. 

To  the  Chief  of  Engineers,  IT.  S.  A. 


Xi. 

IMPROVEMENT  OP  THE  MISSOURI  RIVER  PROM  SIOUX  CITY,  IOWA,  TO 

PORT  BENTON,  MONTANA. 

Captain  James  B.  Qninn,  Corps  of  Engineers,  in  charge  to  Septem- 
ber 20,  1886. 

Congress  having  failed  up  to  July  1, 1886,  to  make  any  appropria- 
tions for  this  fiscal  year,  nothing  beyond  the  care  and  preservation  of 
plant  and  public  property  was  attempted  during  the  working  season  of 
1886. 

The  small  available  balance  from  the  allotment  from  the  appropria- 
tion of  July  6, 1884,  to  be  expended  under  the  direction  of  the  Missouri 
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River  Commission,  was  barely  sofficieDt  to  care  for  the  plant  and  prop- 
erty. 

By  the  act  of  Congress  approved  August  5, 1886,  $60,000  was  i^ 
propriated  for  the  fiscal  year  ending  Jane  30, 1887.  The  last  reoom- 
meudation,  that  of  the  Missoori  Biver  Commission,  hud  been  for 
$160,000. 

Owing  to.  the  small  appropriation  secured,  the  lateness  of  the  season 
when  it  became  available,  and  the  early  approach  of  cold  weather  in 
the  high  latitude  where  it  was  necessary  to  expend  it,  it  was  thooj^t 
best  not  to  attempt  any  work  during  1886. 

It  was  recommended  toand  approvedbytheChief  of  Engineers  tospead 
all  of  the  appropriation  upon  that  portion  of  the  Missouri  Biver  lyin^ 
between  Carroll,  Mont,  and  Fort  Benton,  Mont,  known  as  the  ^  mky 
part"  The  river  here  is  confined  by  stable  ranks,  has  a  great  hXi, 
many  rapids,  and  the  channel  is  m<»e  or  less  obstructed  by  loose  bowl- 
ders and  rocks. 

The  approved  project  was  to  begin  at  Fort  Benton  and  work  down 
the  river,  constructing  dams  of  brush  and  gravel,  to  ocmtraot  the  chaih 
nel  where  too  wide ;  to  raise  the  water  on  the  rapids  and  reduce  the 
slope ;  to  dredge  out  the  heavier  gravel-bars,  and  to  remove  projecting 
rock  and  loose  bowlders. 

The  plant  consisted  of  one  steamer,  the  Ja$q^hi»ej  lying  at  Sioox  Citj, 
Iowa,  a  large  steam-dredge  lying  at  Fort  Benton,  Mont,  aDd  a  number 
of  rough  l^ges,  skiffs,  bateaux,  hoisting  engines,  quarterboat,  and 
tools,  lying  at  Ghftllatin  Bapids,  Montana. 

The  plant  thus  scattered  along  the  river,  mostly  at  distant  and  neaiiy 
inaccessible  places,  had  been  lying  idle  lor  a  year  and  was  greatly  it 
need  of  repair. 

The  dredge,  though  new,  had  been  constructed  with  a  very  weak  A, 
or  derrick  frame,  dangerous  to  use.  The  plant  at  OaUatin  needed  a 
general  overhaulmg  and  repairing. 

The  lateness  of  the  season  and  the  continuance  of  a  long  and  hard 
winter  prevented  any  thing  being  done  on  these  plants  until  May,  1887. 
These  repairs  have  been  carried  on  under  great  diiBc&lties,  owing  to  the 
distance  from  any  supply  market  for  labor,  lumber,  and  other  artidei 
of  repair.  This  ahso  added  greatly  to  the  expense,  men  and  matttial 
having  to  be  transported  from  Saint  Paul.  Minneapolis,  and  Sioux  Citr. 

On  July  1, 1887,  most  of  the  repairs  had  been  completed,  and  it  is  ex- 
pected that  all  the  plant  will  be  ready  for  use  by  July  31.  The  steamer 
Josephine  being  at  Sioux  City  was  in  the  neighborhood  of  shops  and  sop 
plies,  and  extensive  repairs  were  put  on  her  during  the  winter  and 
spring.  She  was  put  in  commission  June  1, 1887,  and  started  up  the  river 
for  Gallatin  Bapids,  taking  on  at  Bismarck  a  working  party  of  some 
iorty  men,  with  a  large  supply  of  repair  material  and  subsistence.  She 
reached  Gallatin  June  24,  and  the  working  party  was  put  to  work  ga- 
ting oat  rock  for  riprap  of  dams  and  cutting  brush  for  fascines  for  same. 

Up  to  June  30y  therefore,  no  construction  work  had  been  done,  though 
over  one- third  of  the  appropriation  had  been  expended  in  making  repairs, 
in  transporting  men  and  material  to  the  field  of  operations,  and  in  buy- 
ing an  outfit  of  subsistence  supplies  and  tools. 

Much  of  this  heavy  expense  without  adequate  return  could  have  beeo 
avoided  had  a  suitable  appropriation  have  been  available  early  in  the 
spring  of  1886. 

As  soon  as  the  plant  is  thoroughly  repaired  the  construction  work 
will  be  pushed  vigorously  and  continued  as  long  as  the  season  will  per- 
mit   Winter  begins  early  and  it  will  be  necessary  to  stop  early  in  0^ 
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tober  so  as  to  get  the  plant  into  safe  winter  harbor.  All  of  the  present 
appropriation  will  be  expended  by  November  1,  except  jast  sufficient  to 
care  for  the  property. 

By  the  ultimate  completion  of  the  improvement  it  is  expected  to  se- 
cure a  navigable  channel  of  4^  feet  at  low  water  over  the  river  from 
Fort  Benton  to  Carroll.  The  works  previously  completed  in  this  por- 
tion of  the  river  have  accomplished  much  good  in  bettering  the  channel, 
but  have  not  done  good  commensurate  with  their  cost,  owing  to  the  de- 
sultory way  in  which  appropriations  have  been  made.  • 

The  work  of  the  present  season  can  only  give  temporary  relief,  as  the 
means  available  will  not  permit  strong  and  permanent  work. 

The  river  from  Carroll  to  Sioux  City  is  very  diflferent  in  character  from 
that  above,  flowing  as  it  does  between  unstable  banks  and  abounding 
in  shifting  sand-bars.  No  recommendation  for  the  improvement  of  this 
portion  of  the  river  can  be  made  until  a  thorough  survey  has  been  com- 
pleted whereon  to  base  a  well-digested  project.  The  funds  at  command 
do  not  justify  such  a  survey,  and  furthermore  this  matter  is,  I  under- 
stand, under  the  jurisdiction  of  the  Missouri  Kiver  Commission. 

Temporary  betterment  can  be  afforded  by  keeping  this  portion  of  the 
river  free  from  snags.  As  Congress  has,  heretofore,  by  its  legislation 
made  snagging  operations  a  matter  separate  from  river  improvement, 
this,  perhaps,  should  be  the  subject  of  report  and  recommendation  by 
the  engineer  officer  in  charge  of  snagboats  on  the  Missouri  Kiver. 

Commerce  on  the  Missouri  Biver,  between  Sioux  City,  Iowa,  and  Fort 
Benton,  Mont.,  has  been  steadily  falling  off  year  by  year  as  the  railroads 
have  reached  or  paralleled  and  passed  beyond  it.  The  completion  of 
the  Manitoba  Bailroad  from  Saint  Paul  to  Helena,  Mont.,  via  Forts  Bu- 
ford,  Assinniboine,  and  Benton,  a  matter  certain  of  accomplishment  be- 
fore another  navigation  season,  will  completely  parallel  the  river  above 
Fort  Buford,  and  will  greatly  reduce  the  present  commerce  over  this  sec- 
tion of  the  river. 

The  Benton  Transportation  Company  operates  the  only  steamers  now 
running  on  the  upper  river,  and  in  anticipation  of  the  completion  of  the 
Manitoba  road  is  preparing  to  withdraw  several  of  its  steamers.  After 
that,  th  e  navigation  interests  will  be  small  and  confined  to  a  local  trade, 
which  for  a  number  of  years  can  not  be  great,  as  the  bordering  country 
is  sparsely  settled,  and  much  of  it  closed  against  settlement  by  reser- 
vatioBs  for  the  use  of  Indians. 

As  far  as  benefiting  any  navigation  interest,  present  or  prospective, 
is  concerned,  I  see  no  use  in  spending  any  great  amount  on  improving 
the  Upper  Missouri  River. 

There  is  another  view  of  the  matter,  however,  that  may  commend 
itself  as  an  affair  of  wise  public  policy.  As  long  as  there  is,  during  the 
season  of  navigation,  a  good  permanent  channel  extending  from  the 
Mississippi  Valley  into  the  heart  of  Montana,  so  long  will  the  public  be 
benefited  by  lower  freight  rates  on  competing  railroads.  This  channel 
may  never  be  used,  but  its  mere  existence,  resuly  for  use,  will  act  power- 
fully as  a  check  on  extortionate  freight  rates. 

On  this  account  I  recommend  for  the  fiscal  year  ending  June  30, 1889, 
for  the  Missouri  River,  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont., 
an  appropriation  of  $160,000. 

Of  this  I  recommend  that  $110,000  be  devoted  to  the  permanent  im- 
provement of  the  rocky  portion  of  the  river  from  Carroll  to  Fort  Ben- 
ton under  the  present  project,  and  $50,000  to  the  removal  of  snags  from 
the  lower  and  sandy  portion  from  Carroll  to  Sioui^  City.    {  would  also 
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recommend  that  Con^rress  be  asked  to  specify  what  proportioo  of  tke 
total  appropriation  shall  be  used  for  snagging,  should  the  aoKNint  ap- 
propiiated  be  less  than  that  asked  for. 

This  may  appear  a  larger  amoant  than  necessary,  considering  the 
interests  involved,  and  so  it  would  be  were  the  work  to  be  carried  ob  ia 
the  neighborhood  of  material,  labor,  and  sapplies. 

The  work,  owing  to  its  isolated  situation,  in  questkm  most  neoesoarilT 
be  very  expensive.  Fuel  is  very  scarce  and  high  in  price,  and  natnal 
material,  as  brash  and  stone,  is  at  many  places  difficult  and  expensiTe 
to  obtain. 

Freight  rates  are  high,  and  the  distance  over  which  supplies  most  be 
carried  are  very  great. 

I  transmit  herewith,  marked  A,  B,  and  O,  papers  in  reference  to  the 
commerce  on  the  Upper  Missouri  River  for  1886  and  to  July  1,  1887. 

Money  statement 

July  1,  1886,  amount  available $1,091.36 

Amount  appropriated  by  act  approved  August  5,  1886 60, 000. 00 

f61.0OT.38 

July  1,  1887,  amount  expended  during  fiscal  year,  exduaive  of 

liabUiriesoatetanding  July  1,  lc<86 93,790.60 

July  1,  1887,  outstanding  liabilitiee 5,571.89 


July  1,  1887,  amount  available 31« 7^8.67 

Amount  (estimated)  required  for  completion  of  existing  project,*  above 
Carroll  ..: 250,009  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 leO, 000.60 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMEBCIAL  STATISTICS. 


A. 


BsNTON  Transportation  Coxpaxt, 
Missouri  Rivrr  Stkajors, 
Bifmarck,  Dak.,  JmJg  20,  18l<7. 

Dear  Sir  :  I  herewith  inclose  you  statement  of  business  transacted  on  the  

sonri  River  between  Sioux  City,  Iowa,  and  Bmmarck,  and  between  Fort  Benton,  MoaL, 
and  Bismarck  during  the  year  1686;  also,  from  Ist  of  April  to  1st  of  J  nly  dorian 
seaHou  of  1887.  Of  course  the  1887  st4ite men t  does  not  show  the  wool  bnsinesa,  shif- 
meuts  of  which  are  usually  made  afl«r  July  1.  Wool  shipmenca  this  ycisr  preaisr 
to  be  heavier  than  ever  before ;    will  amoiint  to   about  5,000   bales,  valoe  absat 

$aoo,ooo. 

Yours,  truly, 

I.  P.  Bakrr, 
Gmmrrnl 

Capt.  C.  B.  Sears, 

United  Stales  Engineers. 


*  No  project  for  river  below  Carroll  except  magging. 
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B. 


/ 


Siatemeni  of  husinesa  transacted  on  the  Missouri  Jtiver  between  Sioux  City^  lowa^  and  Bit' 
mQrckf  Dakotn,  and  between  Fort  Benton,  Mont,,  and  Bismarck,  Dak,^  1886, 

ABOVE  BI8BCABCK. 

Trips  up,  23: 

General  merchandise  carried,  5,750  tons $1,500,000 

Trips  down,  23: 

Sacks  wool  (3,800),  1,064,000  pounds 1234,080 

Hides,  peltries,  furs,  and  merchandise^  1,000,000  pounds $50, 000 

Grain,  600,000  pounds $6,000 

Passengers  carried 400 

BELOW  BI81CARCK. 

Trips,  20 : 

General  merchandise  carried,  5,000  tons $287,000 

Passengers  carried 1,500 


C. 

Statement  of  business  transacted  on  the  Missouri  Biver  between  Sioux  City,  Iowa,  and  Bis- 
marck, Dakota,  and  between  Fort  Benton,  Mont,  and  Bismarck,  Dak.,  to  July  1,  1887. 

ABOVE  BISMARCK. 

Trips  up,  25:  ^ 

General  merchandise  carried,  6,875  tons I  ^  ^oo  000 

Down-stream :  f  *^'       * 

Wool,  hides,  furs,  and  merchandise,  320  tons J 

Passengers  carried 610 

BELOW  BISMARCK. 

Trips,  10 : 

General  merchandise,  tons  carried,  1,600 $144,000 

Passengers  carried ^ 250 

[Nora.— Hach  of  ihe  np-rlTer  tonnage  above  BifODArck  repreaents  railroad  material  and  supplies 
for  tho  building  of  the  Manitoba  Raiho«d.    It  is  abnormalin  quantity  and  yalae. — C.  B.  8.] 


X  2. 

IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 

Captain  James  B.  Qainn,  Corps  of  Engineers,  in  charge  until  Septem- 
ber 20,  1886. 

The  last  appropriation  made  for  this  work,  previous  to  the  one  now 
reported  npon,  was  by  act  of  Congress  approved  July  6, 1884,  and  was 
for  $20,000  only.  The  most  of  this  had  been  expended  by  the  close  of 
the  working  season  of  1885. 

The  small  balance  left  was  devoted  to  the  care  and  preservation  of 
the  property  and  plant,  and  was  nearly  exhausted  by  August  6, 1886, 
when  another  appropriation  was  made  of  $18,750  only,  $74,700  having 
been  asked  for. 

When  this  became  available  it  was  too  late  in  the  season  to  begin 
work.  The  plant  was  stored  at  a  place  distant  and,  in  winter,  almost 
inaccessible.    Having  been  lying  on  the  bank  of  the  river  through  two 
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winters  and  one  summer,  it  was  in  need  of  extensive  repairs,  irhidi^oB 
account  of  the  location,  oonld  be  made  only  with  great  dif^cnlty  lod 
rery  great  exi)euse,  considering  their  natnre  and  the  valne  of  the  pbot. 

As  the  small  sam  appropriated  could  readily  be  spent  in  tw<)  montlttf 
it  was  determined  to  postpone  work  until  August  and  September,  1887, 
after  the  high  water. 

A  farther  study  of  the  situation  disclosed  the  fact  that  it  would  take 
over  50  per  cent,  of  the  appropriation  to  repair  the  plant,  buy  neeessvr 
tools,  transport  the  working  party  to  and  from  the  field  of  openUioiis. 
and  charter  a  steamer,  leaving  less  than  50  per  cent,  available  for  actual 
construction  work. 

It  seemed  to  me  not  advisable  to  spend  the  appropriation  and  obt^ 
such  inadequate  results,  espeeialiy  as  a  good  deal  of  repair  work  oo  the 
dams  heretofore  built  would  have  to  be  done. 

Again,  there  is  no  commerce  carried  on  on  this  river.  No  commerdil 
boat  has  been  on  the  river  since  the  Northern  Pacific  Railroad  reached 
Glendive.  nor  is  there  any  likelihood  of  there  being  any  for  sevenl 
years.  There  is  no  through  or  local  trade  demanding  the  use  of  steaa- 
ers. 

For  these  reasons,  viz,  the  large  percentage  of  the  a]>pit>pnatiot 
necessary  to  be  expended  simply  to  initiate  tlie  work,  liie  expewfe 
and  unsatisfactory  work  thai  could  be  done  with  the  balance,  and  the 
absence  of  any  present  or  prospective  demand  for  aid  by  nangatioa 
interests,  I  reported  to  the  Chief  of  Engineers  that  it  would  be  neither 
economical  nor  advantageous  for  the  Government  to  exjiend  the  aarf 
appropriation  available,  and  I  recommended : 

1.  That  no  construction  work  on  the  YeUowstone  be  undertakeo  this 
season. 

2.  That  the  present  plant  be  repaired  just  sufficiently  to  float  it  to 
the  mouth  of  the  Yellowstone,  where,  in  the  vicinity  of  Fort  BufonL  u 
can  be  taken  care  of  to  better  advantage,  and  where  permanent  repaiR 
can  more  readily  and  more  cheaply  be  made. 

3.  That  the  whole  matter  be  reported  to  Ck>ngre68  for  farther  lepi^ 
turn ;  that  is,  for  a  further  apfMropriation  large  enough  to  work  to  ad- 
vantage. 

4.  That  the  present  appropriation  be  used  to  thoroughly  repair  thf 
present  plant  and  buy  a  good  outfit  of  new  plant,  suitable  for  the  ei- 
cient  and  economical  prosecution  of  work  under  a  new  appropriatioa. 

My  letter  on  this  subject  is  still  under  consideration  by  the  War  Dt 
partment. 

The  ^present  approved  project  is  to  work  down  the  river  from  Giei- 
dive,  repairing  existing  dams,  putting  in  new  ones  where  necessary  tt 
close  chutes,  thus  con&iing  the  water  to  one  channel  and  deepenia^ 
it  on  the  rapids,  and  to  remove  rocks  and  bowlders. 

At  certain  points  heavy  gravel-bars  exist,  requiring  the  use  of  a  dredp 
to  remove  them. 

The  Yellowstone,  for  a  swift  snow-fed  river,  is  an  excellent  one  aa^ 
urally,  and  susceptible  of  radical  improvement  at  a  relatively  small  ex- 
pense, considering  its  distance  from  labor  and  supply  markets.  TboQ|k 
not  at  present  navigated,  the  existence  of  a  good  navigable  channd  viD 
always  be  a  check  on  high  railroad  tarifis  to  competing  points  on  th' 
river. 

If  Congress  deem  this  a  sufficient  cause  for  the  continuation  of  the 
improvement^  $60,000,  in  addition  to  the  present  available  balance,  etf 
be  profitably  expended  during  the  fiscal  year  ending  June  30, 1889L 
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Money  statemmit 

July  1,1886,  amount  available $693^51 

Ajooimt  appropriated  by  aotapproved  Augast  5, 1886 18,750.00 

19, 443. 51 
Jaly  1,  1897,  amoant  expended  dnring  fisoal  year,  exolnsive  of  liabilities 
ootBtanding  July  1. 1886 2,912.68 

Jaly  1,1887, amount  available 16.530.83 

(Amoont  (estimated)  required  fbr  completion  of  existing  project 106, 000. 00 
Amoont  tbatoan  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889    60, 000. 00 
Submitted  in  oomplianoe  with  reqaizemeats  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


X3- 

PRELIMINABT  EXAMINATION  OF  JAMES  (DAKOTA)  BIYEB,  DAKOTA  TSR- 

EITORY. 

United  States  Engineer  Office, 

BismarcTCy  DaTc.^  November  30, 1886. 

Sir  :  I  have  the  honor  to  submit  the  following  report  aud  accompany- 
ing tracing  reUting  to  the  preliminary  examination  of  James  Biver,  Da- 
kota Territory,  made  in  pursnanoe  oi  yoar  printed  circular  letter  of  Oc- 
tober 28, 1886,  and  in  accordance  with  aeetion  6  of  the  riyer  and  harbor 
act  of  August  5, 1886. 

Under  the  name  of  Dakota  Biver,  an  examination  of  the  James  Biver 
was  made  by  direction  of  Maj.  F.  U.  Farquhar,  Corps  of  Engineers,  in 
October  and  November,  1874. 

•  •••••• 

This  report  was  printed  in  House  Ex.  Doc  No.  75,  part  1^  Forty* third 
GongTQBS,  second  session. 

•  •  •  •         *   .  •  •  • 

As  it  fully  described  the  physical  features  of  the  James  Biver  and  the 
bordering  country,  I  have  confined  my  attention  to  an  inspection  of  the 
river  at  the  most  important  points*  between  Jamestown,  on  the  Northern 
Pacific  Bailroad,  and  the  mouth  of  the  river,  and  to  a  study  of  the  com- 
mercial needs  of  the  valley,  of  its  present  transportation  fiMsilities,  and 
of  public  sentiment  with  refereuoe  to  Government  aid  towards  the  im- 
provement of  the  navigation  of  the  James. 

I  began  my  inquiry  by  addressing  a  letter  to  the  Hon.  O.  S.  Oifibrd, 
Territorial  Delegate  to  Congress.  He  could  give  me  no  iuformatioq 
as  to  any  parties  residing  in  the  valley  who  were  anxious  for  river  im- 
pvtfvement,  except  as  to  one  man  at  Cc^ombla,  who  owned  a  flouring 
mill  and  thought  a  higher  and  stronger  dam  to  raise  the  water  in  Lake 
Colitmbia  (Tehanchicahah)  would  improve  his  water-power,  as  it  un- 
doubtedly would. 

At  Columbia  I  ascertained  that  the  last  Territorial  legislature  had 
petitioned  Congress  to  appropriate  $25,000  for  the  improvement  of  the 
James  Biver  above  Columbia.  This  was  evidently  in  the  interest  of  the 
milling  people,  to  give  them  increased  water-power. 

•  •••••• 

I  also  ascertained  that  some  years  ago,  about  1880  or  1881,  a  small 
stern- wheel  steamboat  had  been  taken  by  rail,  in  sections,  to  James- 
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town,  Dak.,  and  there  pat  together,  and  from  there  sent  down  the  Jaaei 
to  Oolumbia  at  high  water ;  that  it  had  made  a  few  trips  for  8e?6nl 
seasons  from  Golambia,  some  60  miles  apthe  river,  and  that  it  had  been 
abandoned  as  soon  as  railroads  were  built  into  this  portion  of  the  valley. 
I  saw  it  lying  on  the  bank  at  Colnmbia,  dismantled  and  wrecked.  It  vm 
about  120  feet  long,  some  20  feet  beam,  and  probably  drew  24  incks 
when  loaded. 

As  far  as  I  could  learn  this  was  the  only  boat  that  ever  navigated  uv 
portion  of  the  James.  There  may  have  been,  possibly,  a  boat  ortr'o 
a  few  miles  up  the  river  from  the  mouth,  at  high  water  some  yeanigo, 
when  there  were  more  boats  navigating  the  npper  Missoari,  bat  loo^ 
not  ascertain  that  such  had  been  the  fact. 

•  •  •  •  •  •  • 

Within  the  past  five  years  this  valley  has  increased  very  rapidly  ii 
population,  in  cultivated  farms,  and  in  thriving^  towns  and  ^l4^ 
all  due  to  the  rapid  and  extensive  development  of  the  competiDg  Inei 
of  railroads  with  which  the  valley  is  fairly  *<  gridironed." 

This  increment  of  prosperity  is  still  going  on  at  an  undiminished  ntt 
The  people  are  law-abiding,  indastrious,  enterprising,  and  intelligefi 
and  the  valley  bids  fairly  to  be  soon  the  site  of  a  large  and  wealtlji 
community. 

The  following  wUl  show  the  commercial  importance  of  the  valkf  i 
The  latest  reliable  information  is  to  October  1885,  and  is  compiled  frn 
the  1885  report  of  Hon.  Gilbert  A.  Pierce,  Territorial  governor,  to i^ 
elude  the  half  of  Stutsman  County  south  of  the  Nortliern  Pacific  fii 
road,  and  all  the  counties  bordering  on  or  through  which  the  Jatttj 
Biver  flows  down  to  the  mouth. 

Population,  1885,  75,000 ;  now,  aboat  100,000. 

Improved  farms acres..  l,21i'| 

Value  of  farms l^l.^J* 

Value  of  implements  and  machinery |2,5^'l 

Value  of  live  stock •6,0tti 

Valneof  farm  produce 16,09^' 

Bushels  of  grain  produced  in  1885 IS^SIS^V 

Bushelsof  flaxseed 36,* 

Bushels  of  potatoes 621^ 

Pounds  of  butter 1.61S.* 

Tons  of  hay Ws,i 

The  grain  consisted  of  wheat,  over  6,000,000  bushels ;  of  oats,  m 
4,000,000 ;  of  corn,  nearly  2.000,000 ;  and  of  barley,  rye,  and  backwlitf^l 
There  were  also  considerable  productions  of  eggs,  cheese  wool,  etc 

The  above  statistics  for  18S5  can  with  safety,  for  18S6,  be  incrdK^I 
.  20  per  cent. 

Of  the  imports  no  reliable  statistics  could  be  gathered,  but  they  t^^l 
sist  principally  of  coal,  lumber,  farming  implements,  and  general  i>^| 
ohandise. 

The  great  commercial  needs  of  the  valley  are  lower  import  rateK*! 
fuel  and  lumber  and  lower  export  rates  on  grain.  Fuel  is  now  broe^ 
from  Chicago,  Duluth,  and  Superior  City.  The  present  railroad  rH^I 
are  95  per  ton  for  bard  coal,  and  $4.50  per  ton  for  soft  coal  fromO 
cago  to  the  center  of  the  valley.  Assuming  the  best  possible  i^ 
water  navigation  for  the  James,  giving  4  feet,  fael  would  have  to  ^ 
brought  up  the  Missouri  from  its  m'odth,  a  distance  to  the  center  of  ti^ 
James  Biver  valley  of  over  1,500  miles.  It  would  be  up  stream  nav^ 
tvoii^  ttu^  o\i  «y(^j(2A\3L\i\)  ^i  \X\!^  ^T^^k.edness  and  narrowness  of  the  Ji*^ 
tUe  tON?a  ^oxsMi\iV^^  \ft  \i^  %jea»J\^  ^a  ^^^  •sSew^  ^(»^>^:tf!^.    Fr  eight  on  (fi 
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from  LouiBville  to  Memphis,  in  large  tows  aud  cargoes  and  all  down- 
stream navigation,  a  distance  of  only  500  miles,  adds  $1.50  per  ton  to  the 
price  of  coal.  It  is  fair  to  assume,  considering  the  all  upstream  nav- 
igation, the  strong  corrents  of  the  Missouri,  the  crooked  channels  of 
both  rivers,  the  bad  sand-bars,  and  the  consetjuent  high  rates  of  insur- 
ance, that  coal  could  not  be  put  down  at  the  center  of  the  valley  for  a 
less  rate  than  now  charged  by  the  railroads. 

The  export  rates  on  grain  from  the  center  of  the  valley  to  Chicago 
and  Milwaukee  run  from  28  cents  to  30  cents  per  100  pounds,  and  to 
Miuneapolis  and  Saint  Paul  23  cents  per  100  pound.  With  the  naviga- 
tion aibresaid  on  the  James,  grain  might  be  delivered  at  Saint  Louis  at 
somewhat  cheaper  rates  than  the  above,  but  the  bulk  would  still  go  by 
rail  from  the  James  Kiver  Valley,  as  it  does  to-day  firom  Saint  Louis, 
rather  than  via  the  river  and  Gulf;  but,  nevertheless,  during  the  very 
short  navigation  season  railroad  rates  would  be  materially  lowered  to 
bid  for  the  entire  transportation  of  the  crops. 

This  is  the  one  and  only  advantage  to  be  derived  from  a  navigable 
condition  of  the  James.  The  actual  amount  of  benefit,  however,  would 
be  a  very  indeterminate  quantity,  and  certainly  not  commensurate  with 
the  great  cost  of  improvement  were  any  practicable. 

The  accompanying  tracing*  will  show  how  abundantly  the  valley  is 
now  provided  with  transportation  facilities,  and  how  it  is  dotted  over 
with  prosperous  towns  and  villages. 

Ten  railroads  now  come  into  the  valley,  at  least  as  far  as  to  the  James 
Biver,and  at  right  angles  to  it,  and  parallel  to  the  cui*rent  of  import 
and  export  trade.  Another  branch,  at  a  right  angle,  is  within  30  miles 
of  the  river. 

There  is  a  continuous  line  of  railroad  parallel  and  near  to  the  river 
throughout  its  length,  and  for  the  greater  portion  of  this  distance  there 
are  two  parallel  roads,  while  over  a  distance  of  70  miles  there  are  three 
parallel  roads,  •  •  •  all  rivals,  and  each  seeking  every  year,  stren- 
uously, to  inci*ease  its  mileage  in  the  valley  and  the  volume  of  its  busi- 
ness. With  this  condition  of  affairs  the  present  rates  can  not  long  be 
maintained  even  by  ^^  pooling."  So  much  for  the  commercial  needs  and 
transportation  facilities  of  the  valley. 

Next,  as  to  the  feasibility  of  the  improvement  of  the  James  Biver. 

In  my  opinion  no  general  through  improvement,  giving  access  to  the 
Missouri  Hiver,  is  practicable.  It  is  barely  possible  that  with  an  extra- 
ordinary and  totally  unreasonable  expenditure  a  slackwater  navigation 
of  locks  and  dams  might  be  secured,  though  the  engineering  difficulties 
at  the  mouth  are  almost  insurmountable.  Assistant  Ainsworth,  in  his 
report  to  Msgor  Farqnhar,  says  of  the  mouth  of  the  James :  ^^  The  Mis- 
souri at  the  mouth  of  the  Dakota  (James)  was  in  good  navigable  stage, 
bat  the  appearance  of  the  latter  was  anything  but  promising,  as  its 
mouth  had  been  sealed  up  by  the  deposits  of  the  Missouri  while  in  flood. 
The  river  here  was  from  75  to  100  feet  wide  and  from  3  to  8  inches  in 
depth,  with  considerable  fall  over  a  bed  of  mud  3  feet  deep  and  of  the 
consistency  of  mortar."  I  found  in  November,  1886,  still  less  water 
and  considerably  more  mud.  If  it  were  possible  to  build  a  lock  here, 
dredging  in  the  tail  bay  would  have  to  be  kept  up  continuously  to  keep 
open  the  entrance. 

The  James  is  probably  one  of  the  most  crooked  rivers  in  the  world.  It 
18  over  1,000  miles  in  length  in  an  air  line  of  300  miles.  This  fact  would 
add  immensely  in  cost  to  any  scheme  of  slackwater  navigation. 

*  Omitted. 
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AssamiDg  the  engineeriDg  difflcaltie^arerooiDe,  there  is  a  Tery  strain 
and  reasonable  doabt  whether  there  would  be  encmgh  water  to  sapply 
even  a  limited  Dumber  of  lockages  per  day.  Assoaiiiig  saffiiBeirt  vBtK, 
the  canal  ooold  be  need  only  six  months  in  the  yemt.  From  tte  moMk 
of  October  to  the  middle  of  April  it  woald  be  lialrie  to  be  froaen. 

Another  item  of  expense  would  be  the  actual  damages  to  be  paid  ky 
the  United  States  to  corporatieiis,  counties,  and  riparian  owners  te  dl- 
liging  them  to  pat  draws  in  bridges  and  to  remove  daaas,  or  for  luds 
overflowed  on  acoonnt  of  new  dams.  There  are  now  across  the  Jaan 
some  twenty -one  railroad  bridges  aadaboat  one  hmkbred  «obboq  rosi 
bridges,  all  foonded  on  mad-sill  trestles  or  on  piles.  There  are  ah* 
abont  twelve  mill-dams. 

•  •••••  • 

Assoming  all  the  above  difficulties  as  overcome,  I  think  neitho'te 
people  of  the  valley  in  particulari  nor  of  Uie  country  in  general,  weold 
derive  any  practicable  benefit  from  the  improvement,  for,  as  I  said  be- 
fore, Uie  channd  of  conunerce  is  east  and  west,  while  tiie  channel  of  tbe 
James  is  north  and  south,  and  a  parallelism  of  orientation  can  netcr 
obtain.  The  James  can  not  compete  with  the  extensive  system  i^  nil- 
roads  invading  the  valley  in  every  direction.  It  will  always  be  a  Takh 
able  stream  to  the  riparian  residents  as  a  source  of  water  supply  for  do- 
mestic  and  sanitary  purposes  and  for  aflbrding  water-power  for  nilb 
and  factories,  but  for  no  other  purpose  will  it  be  valuable. 

In  a  number  of  places,  extending  in  reaches  of  from  10  to  50  miki. 
the  slope  of  the  surface  is  very  slight  and  the  water  oonld  be  backed 
up  by  dams  of  low  relief  and  comparative  small  cost,  so  as  to  afbrd  a 
navigable  channel  of  3^  to  4  feet  over  these  reaches,  but  these  would 
lie  wholly  within  the  Territory  and  could  have  no  navigable  conneetioa 
with  each  other  or  with  any  other  Territoiy  or  State^  and  probablj, 
therefore,  could  not  legitimately  be  the  subject  of  legislation  by  Goa- 
gress;  or,  if  so,  the  interests  to  oe  subserved  would  be  too  insignificaat 
to  warrant  the  expenditure. 

In  conclusion,  I  would  say  that  I  fully  agree  with  Major  Farquhar, 
^Hhat  the  river"  (the  James)  ^'can  not  be  made  navigable  by  the  ordi- 
nary means  of  improving  the  natural  channel,  for  the  reasons  thatthoe 
is  not  a  sufficiency  of  water  and  that  the  river  is  too  tortaous.^ 

In  my  opinion  the  James  Biver  in  Dakota  Territory  is  not  <^  wortty 
of  improvement^"  and  I  would  recommend  that  no  survey  be  made. 
I  lemaiUi  general,  very  respectfolly,  your  obedient  servant^ 

CiJWTON  B.  Srass, 
Ctg^tain  of  Engineen. 
The  Chief  of  Ekguvbehs,  U.  S.  A. 
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APPENDIX  Y. 


mPROVEMENT  OF  THE  MISSISSIPPI  RIYEB  BETWEEN  THE  DES  MOINES 
RAPIDS  AND  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 


BEPORT  OF  CAPT.  E.  H,  RUFFNEB,  CORPS  OF  ENGINEEBS,  OFFICEB  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JVNE  30, 1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENT. 

1.  MiflBiMippi  River  between  the  Bes  Moines  Rapids  and  the  month  of  the  Dlinoia 
River. 

EXAMINATION. 

2.  Bars  in  Hamburg  Bay,  Illinois. 


Yi. 

improvement  op  the  mississippi  river  between  the  des  moines 
rapids  and  the  mouth  of  the  illinois  river. 

United  States  Enoineer  Ofpice, 

Quincyy  IK.,  July  9,  1887. 

Snt:  I  have  the  honor  to  render  the  following  report  of  operation  a 
for  the  fiscal  year  ending  June  30, 1887,  in  the  improvement  of  the 
Mississippi  Biver  between  the  Des  Moines  Bapids  and  the  month  of 
the  Illinois  Biver : 

During  the  working  season  of  1886  operations  under  the  appropria- 
tion of  1886  were  confined  to  dredging  the  bar  at  the  month  of  Ham- 
burg Bay. 

Hamburg  Bay  is  about  68  miles  below  Quiuoy,  or  by  the  channel 
about  3  miles  further.  It  is  about  90  miles  above  Saint  Louis  by  the 
ohannel.  An  agricultural  region,  having  no  railroad  through  it,  finds 
an  outlet  through  the  landings  on  the  bay  and  lower  down.  With  n 
bar  whose  crest  was  about  low-water  datum  just  at  the  mouth,  naviga- 
tion was  prohibited  at  low  stages  of  the  river. 

When  dredging  began,  on  October  12,  the  dredge  and  fleet  could  not 
cross  the  bar.  Work  began  by  making  a  first  cut  by  casting.  The  cut 
was  shallow,  only  to  4  teet  below  low  water  and  about  450  feet  long. 
Sufficient  way  room  being  thus  secured,  the  subsequent  dredgiiigs  were 
removed  by  the  launch  IriSy  in  attendance,  and  dumped  in  a  small  chute 
to  the  west. 

Subsequently  5}  long  cuts  were  made,  giving  a  whole  area  dredged 
about  1,000  feet  in  length  by  130  in  width.    Great  care  was  taken  dur- 
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iug  the  progress  of  the  work  to  so  regalate  the  width  and  depth  of  tke 
cots  as  to  maintain,  if  possible,  for  a  while  at  least,  a  depth  of  6  ftet  it 
low  water;  a  task  that  required  constant  attention,  for  the  Tnjsoft 
material  was  apt  to  slide  in  and  fill  op  the  ground  previoosly  woriLed. 

Previous  to  beginning  the  work  steamboats  could  not  enter  the  btj 
whenever  the  river  fell  below  a  3^-foot  or  4-foot  stage.  Thus  for 
time  prior  to  October  12  do  steamer  had  entered  the  bay.  This 
pelled  shippers  to  haul  all  goods  some  3  miles  down  the  river  to  Mosier^ 
Soon  after  the  first  cut  was  made  the  Dora  began  (on  October  24) 
making  her  regular  tri- weekly  trips  up  the  bay,  and  taking  large  qoM- 
titles  of  apples  and  produce  to  the  Saint  Louis  market. 

On  November  17  the  steamer  Saint  Paul,  the  largest  steamer  on  tUi 
river,  with  the  steamer  Flying  Eagle  in  tow  on  one  side  and  a  lup 
model  barge  on  the  other,  entered  the  bay,  having  backed  down  & 
*^  cut-off,"  and  passing  up  the  dredged  channel  without  difllculty,  took 
up  winter  quarters  in  the  bay.  On  the  following  day  the  Oem  Cit§^  i 
side- wheel  steamer  of  almost  equal  size,  entered  also  for  the  same  par- 
pose.  It  is  noteworthy  that  these  results  should  follow  so  closdj  tk 
work  done,  without  which  work  neither  boat  could  have  entered.  Tke 
total  amount  dredged  in  1886  was  26,925  cubic  yards. 

Work  was  resumed  in  March,  1887,  and  ceased  at  the  end  of  April 
A  channel  has  been  dredged  to  not  less  than  G  feet  depth  at  IfSw  water 
through  the  bar  at  (he  mouth  of  the  bay,  the  least  width  being  540  feeC 
and  the  lower  eastern  end  or  point  was  widened  to  a  total  of  410  feet, 
giving  a  good  flare  to  the  entrance  for  boats  coming  up  the  river. 

To^  material  dredged  in  April,  1887,  16,5d3^  cubic  yards,  whickr 
added  to  that  dredged  last  fall,  makes  a  total  of  43,518  cubic  yards  r^ 
moved  from  this  biu*. 

I  believe  the  channel  will  be  ample  now  in  width  and  depth,  ni 
that  the  probabilities  are  that  it  will  be  permanent. 

At  the  close  of  the  work  the  fleet  was  transferred  to  O^^ster  IsUni 
opposite  La  Orange,  to  construct  a  graveling  dam  there  in  connectiot 
with  other  works.  The  inspector,  Mr.  J.  C.  McEtheme,  was  towsfened 
in  April  to  the  Turner's  Island  work,  and  I  myself  took  charge  dahi^ 
the  rest  of  the  work. 

Under  authority  work  was  begun  at  Gap  An  Oris  as  early  in  the 
spring  as  the  fleet  could  be  got  in  readiness.  Assistant  Engineer  O.  X 
Chaf^  was  placed  in  charge,  and  the  Coal  Bluff  took  barges  and 
quarter-boats  from  Qulncy  on  April  6.  The  steamer  unfortunately  sWtA 
a  snag  on  the  7th,  knocking  a  hole  in  her  bottom.  By  the  greatest  d 
luck  she  was  saved  by  beaching  on  a  flat  bar  near  by ;  was  then  r^ 
paired  temporarily,  sent  to  Saint  Louis,  docked,  and  returned  to  woffc 
on  the  11th.  Since  then  operations  have  been  conducted  with  grciU 
vigor,  and  no  delay  or  accident  has  occurred.  Bock  has  been  procorsi 
under  contract  from  the  Grafton  Quarry  Comx>any,  at  Grafton,  at  # 
cents  per  cubic  yard  on  the  barge.  The  tow  up-stream,  22  miles,  is 
long,  and  nothing  but  the  low  price  of  rock  would  justify  it.  Exoepl- 
Ing  for  some  two  weeks  in  June,  when  we  were  obliged  to  get  rock  tnm 
the  quarry  at  Dixon's,  the  rock  has  been  furnish^  as  rapidly  as  de- 
sired. 

A  variation  was  made  this  year  in  the  mode  of  supplying  the  fleet: 
subsistence,  rope,  lath  yam,  and  steam-boat  stores  are  furnished  oinikr 
contract  for  the  season ;  the  prices  are  slightly  in  excess  of  those  for 
last  year,  but  the  relief  to  the  disbursing  officer  is  very  great* 

The  first  work  done  was  a  connecting  dam,  about  620  feet  long,  be- 
tween islands  500  and  501.  This  was  completed  by  April  27,  except  tint 
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additioDal  rock  was  put  on  subsequently  as  the  water  fell  and  showed 
the  need  of  filling  certain  holes. 
There  have  been  placed  in  this  dam — 

Rock cubic  yards..     4,343 

Brash do 2,888 

Total  material ^ 7,231 

Work  began  April  27  on  the  protection  of  Island  499,  and  was  carried 
on,  as  opportunities  permitted,  in  connection  with  other  parts  of  the 
work.  This  was  not  completed  until  some  time  in  June,  when  2,595 
linear  feet  were  reported  as  the  total  length,  and — 

Rook oabio  yards..    4,499 

Brash do....    2,252 

Total  material 6,751 

The  island  is  a  growth  of  recent  years,  and  has  large  sand  deposits 
above  and  below  it.  It  is  hoped  the  work  done  on  it  will  make  it  per- 
manent and  hold  the  river  deposits  near  it  in  their  present  places. 
Should  these  sands  move  down  into  the  next  reach,  a  good  stretch  of 
river  might  become  difficult  of  navigation. 

Island  500  was  graded  in  May,  and  during  that  month  and  June  1,591 
linear  feet  of  shore  protection  was  placed,  using — 

Bock cubic  yards..     3,185 

Brash do 1,355 

Total  material 4,540 

There  is  needed  yet  some  rock  to  finish  this  work.  The  head  of  this 
island  was  protected  in  1882,  and  this  work  is  a  continuation. 

It  became  evident  in  May  that  to  make  the  plan  of  work  at  this 
vicinity  complete  a  large  concave  bend  on  the  main  shore  at  Ca])  Au 
Oris  should  be  protected  also.  Authority  having  been  obtained  for 
this,  work  was  begun  during  the  last  week  in  May,  and  up  to  the  last 
week  in  June  1,986  linear  feet  had  been  worked  upon,  some  being  as 
yet  unfinished. 

Rook cnbio  yards..  3,853 

Brush do....  2,588 

Total  material  placed  in  this  work 6,441 

There  will  be  required  almost  as  much  more  material  to  complete  this 
part  of  the  work.  This  shore  had  been  cutting  badly  and  sending  its 
material  directly  into  the  river  next  below,  and  a  bar  on  the  opposite 
shore  has  recently  appeared  where  formerly  was  good  water.  It  is  hoped 
when  our  r^ork  is  done  no  material  will  be  likely  to  pass  from  above 
down  for  some  7  miles  of  river.  The.  closing  of  the  gap  between  islands 
500  and  501  set  the  current  flowing  so  strongly  around  the  head  of  Isl- 
and 500  to  the  east  as  to  begin  to  cut  out  this  channel  very  materially. 
A  gap  about  450  feet  wide  and  from  8  to  13  feet  in  depth,  with  a  strong 
current  in  it,  existed  between  the  head  of  the  island  and  the  large  bar 
lying  to  the  north  and  east.  This  gap  was  to  be  closed  in  order  to  build 
the  main  dam,  as  proposed,  from  Island  500  to  the  Illinois  shore.  Other 
work  was  suspended  to  allow  of  this  being  done  expeditiously  the  last 
week  in  June,  and  the  sill  was  laid  that  week. 

Bock cubic  yards..  402 

Brash do 355 

Total  material  placed  that  week  in  that  work 757 
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In  all,  the  Oodl  Bluff  and  plant  placed — 


Rock • ....cabic  yards..  1€,S 

Broah '.do.—   «,4S 


Total  material  this  spring 


Assistant  Engineer  O.  K.  Gbaffee  remained  in  charge  ontil  Jane  31 
He  has  resigned  his  position,  and  the  service  loees  an  active,  elBcMBt, 
and  energetic  man. 


CONTBACT  WOBK. 


Proposals  were  opened  October  24, 1886,  for  repairs  to  Gilbert's  Isl- 
and Dam,  Cincinnati  Landing  Chate  wing-dams  and  their  shore  pro- 
tections, and  the  abstract  is  here  given : 


Ahstraei  ofpropo9aUfoT  fumUking  maieridl  and  dmmg  ike  work  of  rrpairt  to  Gilherfi 
J$Umd  Dam,  Detmark  Mood  Uam^  CinetmnaU  LmnHmg  Chmte  wim^^dmmu 
9kore  proteetiBMB  received  m  rosfMHiM  to  adverUemuai  of  September  iU^  1886. 


Kama  Mid  TMidenoe  of  bidder. 

•,M0  oabte  yards  look. '  t,MO  eabte  jwda  bnMh. 

Vo. 

Prieeper 
cable  yard. 

A««n^    ^SSTjSi. 

.^. 

AoiiC^ 

I 

t 

8 

▲.  J.  WbltiMy,  Sandnafy.  lowm — 
Patterson  Broa..  Keokuk,  Iowa — 
H^  s.  Brvwn.  OaincT.  UK  • 

$L96 
•LM 
L3S 

$17,fi» 
UdOO 
12,150 

$0.06 
.80 
.70 

$s.»o 

4,800 
4.200 

*  Aoe^ted  aad  ooatrael  enlered  into. 

Work  began  nnder  this  contract  in  the  last  week  of  April,  18S7.  Tbe 
main  Gilbert's  Island  dam  was  raised  and  repaired  to  an  average  level 
of  5  feet  above  low  water. 

Book eabic  yaida..     1,121^ 

Bmsh do 


Total  material  noed S,afik5S 

In  Cincinnati  Ghnte  the  lower  wing-dam  was  repaired. 

Bock cubic  yards..  1,719l3I 

Brash do «8&41 


Total  material  used 2,  SIT.  71 

Then  the  shore  was  protected  where  catting,  on  the  Illinois  ^ore  at 
various  places  a  total  of  2,675  linear  feet  being  repaired  and  bailt 


Bock cubic  jaids..     2, 

Brash do....     l^S¥LM 


Total S^TOeiO 

Repairs  to  the  second  wing-dam  in  the  chnte  amount 


Bock cubic  yards..     l,35iO 

Brash ••• do 7SieL# 


Total  material 2»  130.53 

The  (x^ntractor  has  earned  $6,324.71,  the  total  amannt  of  oootnMt 
being  •16,350. 

Mr.  A.  J.  Stibolt  was  inspector  until  June  28,  and  since  Hicq  Mr.  J* 
E.  Blakemore. 
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tubnbr's  island  work. 

Under  advertisement  dated  January  15, 1887,  bids  were  opened  Feb- 
mary  15, 1887,  for  certain  damB,  wing-dams,  and  shore  protections  at 
and  near  Tamer's  Island. 

The  abstract  of  proposals  is  as  follows : 


Ka 


1 

3 
8 


Name  uid  rMidenc«  of  bidden. 


Pattenon  Bros.,  Keokuk,  low* 

A.  J.  Whitnej,  Le  Clair,  Iowa 

Jacob  Rlchtman,  Fountain  City,  Wia 


12,000  en. 

bio  yard* 

brash. 

Amonnt. 

21,000  on- 

bio  yards 

rook. 

Per  eu,  yd. 

$0.74 

.76 

.80 

$8,880 
8.000 
8,000 

Pereu.yd. 
$1.48 

1.80 
1.76 

Amonnt. 


•$81,280 

t3^000 

^760 


*Aecepted.  t  Also  for  small  stone  and  grarel,  76  oente  per  yard. 

Work  began  on  the  9th  of  April  and  has  been  pnshed  vigorously  since 
that  time  until  the  last  few  weeks,  when  a  scarcity  of  labor  limited  the  re- 
sults. A  protection  1,500  feet  in  length  and  35  feet  wide  was  carried  in 
a  cur%ilinear  direction  around  a  willow  patch  on  the  sand-bar  at  the 
head  of  Turner's  Island  which  it  was  desired  to  convert  into  an  island. 
This  consumed — 

Bock onbio  yards..    3,385.33 

Brush do....    2,200.00 

Total  material 5,585.23 

Work  on  the  main  dam,  2,015  feet  long,  connecting  Turner's  Island 
to  the  Illinois  shore,  was  begun  in  the  first  week  in  May.  .  This  dam  is 
about  three-fourths  completed. 

Rook onbio  yards..    6,652.03 

Bniflh do....     5,496.89 

Total  material  used 12.147.92 

The  contractors  have  placed  17,733.15  cubic  yards  of  material  and 
earned  $20,650.48,  the  total  of  their  contract  being  $40,170.  Mr.  J.  0. 
McElheroe  has  acted  as  inspector  to  the  contract,  and  given  the  same 
example  of  his  skill  and  fidelity  that  he  has  always  exhibited. 

HTDBAULIO  DBEDaE. 

Having  become  convinced  by  experience  that  effective  dredging  was 
a  necessary  part  of  the  improvement  of  this  portion  of  the  river,  and 
knowing  that  our  powerful  and  effective  dipper-dredge  was  not  exactly 
the  machine  for  cutting  a  temporary  channel  through  a  sand-bar,  I  recom- 
mended last  year  that  a  jMtrt  of  the  appropriation  be  used  for  construct- 
ing a  hydraulic  dredge.  This  being  approved,  I  have  been  giving  much 
care  and  thought  to  this,  which  is  in  some  degree  an  experiment.  Pow- 
erful eeotriftigal  pumps  have  done  effective  service  in  moving  material 
firom  one  place  and  putting  it  in  another  at  Oakland,  Cal.,  Washington 
Harbor,  and  other  places.  But  to  handle  sand  is  a  different  affair,  and 
where  these  pumps  have  been  used  for  this  purpose  they  have  not  been 
made  to  work  as  successfully  as  with  other  material. 

After  making  a  study  of  the  subject,  proposals  were  invited  to  fur- 
nish the  machinery  desired  for  this  dredge  as  planned,  and  when  opened, 
February  14,  were  rejected  as  being  too  high.    Upon  15th  of  February 
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bids  were  opened  for  the  purchase  by  the  United  States  of  a  gmall  tov- 
boat)  intended  to  carry  this  machinery. 


No. 


Kamee  Mid  •ddieaaes  of  bidders. 


2 
3 

4 

5 
6 

7 

8 


Jsmes  H.  Bees  aod  Semael  &  Brown, 

Mcmpliis,  TeiiD. 
A.  J.  Whitney.  Le  Clalrf .  lows 

A.  F.  HoUingshend.  Clinton,  lows 

John  snd  Henry  Specht,  Dnbnqne, 

Iowa. 

Thomas  M.  Bees,  Pittsbargh,  Pa 

Sea  Lion  Tow-Boat  Company,  Cat- 

lettsbarg,  Ky. 

B.  IL  Horton.  O.  L.  Horton,  E.  B.  De- 
Tol,  H.  C.  Pownsll,  Pomeroy,  Ohia 

James  W.  Goold  and  others,  PitU- 
barKh,Pa. 


B.  A.  Speed 


Dick  Clyde . . 
Lilly  Tomer. 
A.Beiding... 


.do 


Olenwood PtUsbui^Pia.. 

Sea  Lion ,  CnKsknaati,  Ohia 


$a< 
Paclilo. 


WbeelinK.  W.Va 


...  ■ 


K4 


The  Success  apparently  filling  the  specifications  at  the  lowest  pnce, 
was  inspected,  accepted,  and  ddivered  in  March. 

She  was  at  Hambarg  Bay,  in  connection  with  the  dredgini^  there^  aad 
snbseqaently  took  the  dredge  and  dnmps,  April  30,  to  Qaincy,  and  Mat 
3  to  La  Grange.  Here  a  gravel  wing-dam  was  began  abore  the  heid 
of  Oyster  Island,  inteaded  to  prodace  a  deposit  in  that  chnte  so  as  t» 
protect  the  closing-dam  bnilt  there  in  1884. 

Operations  were  conducted  until  the  fall  of  the  river  forced  a  saspm- 
sion,  when  the  dam  was  about  three-fourths  completed ;  18,084  eobk 
yards  of  gravel  were  dredged  and  dumped  on  the  line  of  the  proposed 
dam  to  a  distance  of  about  800  feet. 

Meantime,  after  losing  time  experimenting  with  a  sand-pamp  ollmi 
for  sale,  and  not  found  satisfactory,  bids  were  again  invited  and  opeaed 
May  14,  for  a  part  of  the  machinery  for  a  hydraulic  dredge,  of  whick 
the  abstract  is  furnished. 


Ah9traet  of  propo9aUfar  part  of  ike  mmekimefy  for  a  h^fdrmmUe  dredfe, 

to  advertUewimt  of  April  14, 1887.  and  opened  at  2 p.  m.  May  14,  1887,  hg 
BufneTf  Corpe  of  Engmeer9f  U,  8.  A, 


Number  of 
propomU. 

Kama  and  residenoe  of  bidder. 

Gentrif. 

ncal 

pump. 

price. 

bis. 
charge 

price. 

Total 
eosi. 

.— . 

1 

2 

Jose^  Xdwards  A  Cow,  New  York, 

Lindon  W.  Bates,  Kansas  CKy,  Mo. . . 

GonMs  A  Austin,  Chicago.  HI 

John  SnechL  DabaoaeL  Iowa. ........ 

01,710.65 

1,450.00 

1,S12.00 
«000.00 

1,800.50 

fOOQLOO 

O^m.00 

0l;0OL56 

8»450.00 

S,M7.00 
000.00 

4.00B.60 

S,M7.50 

HealdikaHapa^ 

3 

4 

S,ttSkOO 

2,158.00 
2,817.50 

Mi^ 

5 
6 

The  Lawrence  Machine  Company, 
BoAton,Mass. 

L.  M.  Bamsey  MannfiMstoiing  Com- 
pany, Saint  Loois,  Mo. 

*  Second-hand  pomp  aad  suction  pipes. 


None  of  the  bids  filled  the  specifications  entirely  as  to  the  pump  itseU^ 
so  the  bid  of  John  Specht,  olQfering  a  second-hand  Yan  Wie  pump,  wm 
accepted,  it  being  intended  to  ascertain  from  this  what  improvements 
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or  changes  were  needed  in  connection  witli  the  rest  of  the  machinery. 

The  bid  of  the  Lawrence  Machine  Company  for  the  discharge  pipe 
was  accepted,  and  a  contnu^t  entered  into  with  them  for  it. 

The  main  engine  was  contracted  for  with  the  Wright  &  Adams  Com- 
pany, of  Quincy,  their  offer  of  $985  in  the  bids  of  Fel>ruary  14  being  ac- 
cepted. This  engine  will  be  delivered  about  the  middle  of  July.  A 
steam  hoister,  to  work  the  rigging  of  the  dredge,  has  also  been  ordered 
of  the  Wright  &  Adams  Company  for  the  sum  of  $760.  This  will  be 
ready  a  week  or  so  later  than  the  other  engine.  To  fit  the  Success  for 
the  purpose  it  was  necessary  to  have  the  boilers  moved  back  and  cer- 
tain other  changes  made.  Bids  were  invited,  but  only  one  was  received 
and  opened,  May  16.  This  was  rejected  as  being  too  high.  Informal 
offers  were  afterwards  received,  and  the  boat  taken,  May  31,  to  the  ma- 
rine railways  at  Bock  Island,  where  the  work  was  done  speedily,  cheaply, 
and  well. 

The  force-pump  needed  to  complete  the  machinery  wanted  will  be 
taken  from  the  Coal  Bluffy  and  it  is  hoped  that  a  trial  may  be  made  by 
August  1. 

To  carry  the  discharge  pii)es  a  distance  of  500  feet,  decked  fiat-boats 
were  designed,  and  bids  for  five  were  opened  March  23, 1887. 

Abstract  of  proposals  is  given : 


Na 


1 

2 
3 
4 
5 
6 


Kftmes  and  adtlrestes  of  bidden. 


J.  K.  Morgan  Se.  Son,  Ciinton,  Iowa  

Van  Sant  Sl  Edwards.  Le  Claire,  Iowa  . .  . 
Tboniaa  G.  I^herwood,  Kansas  City,  Kans. 

Joseph  Laoke,  Qolncy,  III 

Martin  Von  Hein,  Le  Claire,  Iowa. 

Thomas  P.  Morse,  Saint  Loais,  Mo 


Bid. 


$A.0O0 
4. 92.-1 
4.4U0 
6, 4:0 

•3,3:0 
6,730 


*  Acoepted. 

The  bid  of  Mr.  Martin  Von  Hein,  of  Le  Claire,  Iowa,  was  accepted, 
and  the  flats  are  buildingand  will  probably  be  delivered  early  in  August. 
Mr.  John  Harrison  is  the  inspector. 

While  the  Success  will  be  fltted*primarily  for  use  as  a  hydraulic  dredge, 
yet  her  usefulness  as  a  tow-boat,  or  as  a  tender  to  the  dipper-dredge 
when  working,  will  not  be  impaired. 

Upon  the  completion  of  the  hydraulic  dredge  and  the  trials  necessary 
to  ascertain  what  is  needed  to  make  it  effective,  it  is  probable  that  it 
will  be  too  late  to  make  any  use  of  it  this  year. 

When  the  working  season  closes  this  fall  there  will  be  no  funds  on 
band,  except  those  necessary  for  the  care  of  the  fleet  during  the  winter 
and  spripg,  and  nothing  is  intended  for  the  spring  of  1888  until  the  ac- 
tion of  Congress  is  known. 

ESTIMATE  FOR   1888-'89. 

The  general  result  of  the  work  on  this  part  of  the  river  during  the 
past  nine  years  is  not  encouraging.  The  river  is  so  large  that  the  money 
appropriated  was  not  enough  to  build  works  of  contraction  in  sufficient 
number  to  control  the  river  to  such  a  degree  as  to  enable  an  engineer  to 
predict  what  the  final  result  would  be  in  depth  of  channel.  Ajt  many 
places  gooil  has  been  done,  chiefly  by  limiting  the  number  of  channels 
or  by  compelling  the  river  at  low  water  to  run  through  such  a  narrow 
bed  that  the  navigable  channel  can  not  shift  to  any  great  extent.  At 
other  places  troublesome  bars  have  been  removed  and  brought  to  a 
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aemi-pennaiieiit  poatkMi,  wh^re  they  aie  ont  of  the  way. 
been  largely  contndled,  and  the  movemeDt  <^  islanda  is 
the  banks  are  caving  to  a  less  degree  than  fbnnerly.  Bat  it 
stated  that  the  general  ^Bpth  of  the  navigable  chaand 
to  any  degree.  There  is  no  reason  to  think  that  Congress  will  ^m% 
^imtnr  aaomt  of  bmhi^  in  the  fntnre  Uian  it  has  in  the  pasL  Tkal 
Sam,  whiefa  has  been  on  ansterags  ksa  than  $100,000  a  year,  it  Mt 
enough  to  carry  on  with  soooess  a  plan  of  pennaiannt  improveawBt  ll 
would  be  better  to  alter  the  plan  of  work  than  to  prtt^ii 
in  the  present  coorse.  If  a  i>ermanent  improvement  can 
then  there  remains  only  temporaiy  relief  to  navigaticMi  by  the  liiH 
using  of  dredging  at  times  when  it  may  be  most  needed.  It 
fl^own  by  experience  here  that  our  laage  dipper^lredge  cui  do  mxui 
ingly  good  work  at  times,  and  is  both  eooncMnical  and  effective  wtoe 
the  conditions  are  favorable.  But  for  extreme  low  water  and  digpn^ 
temporary  channels  through  sand-ban  it  is  not  anif  bio.  We  an  pn- 
paring  now  a  hydraulic  £:edge  where  the  centrifugal  pomp  is  Is  la 
used  in  pumping  up  the  sand  and  water  from  the  desired  channel,  wd 
delivering  the  same  through  discharge  pipes  at  aome  point  wheie  the 
sand  will  not  only  be  out  of  the  way,  but  may  hdp  to  tnm  the  walarii 
the  direction  of  the  proposed  channeL  Hydraniie  dredges  have  bm 
used  with  great  success  in  moving  silt  at  Oakland,  Cal.,  Washin^tin 
Harbor,  and  other  places,  and  delivering  the  material  at  great  distMOBS. 
They  have  also  been  used  on  harbor  bi^  and  at  the  mouth  of  the  Mis- 
sissippi, but  as  yet,  when  working  in  clear  sand,  they  have  not  done  the 
work  that  should  be  done.  In  so  far.  then,  the  i^ipUcation  of  the  prii- 
ciple  here  is  an  experiment,  and  the  hope  is  that  where  good  work  ta 
been  done  in  one  place,  there  is  no'valid  reason  why  it  conld  not  be  dose 
also  in  another.  I  believe  that  patience  and  some  mechanical  skill  wil 
make  our  machine  able  to  dig  a  channel  through  any  one  ofoor  ordiasr 
sand  bars  here,  deep  enough  to  induce  the  main  flow  of  the  water  throsnk 
it,  in  three  days'  work,  provided  we  can  make  the  machine  do  as  «^ 
as  other  people  have  elsewhere.  If  this  can  be  done  there  wonld  beM 
difficulty  in  dpening  and  maintaining  a  good  navigable  channel  throii:^ 
this  stretch  of  the  river  when  the  water  is  falling,  by  the  use  of  two  « 
three  of  these  hydraulic  dredges  constantly  operating  and  moving  fisa 
the  worst  bar  to  the  next  one  needing  dredging.  We  ^all  be  sLle  t$ 
say  more  definitely  about  the  probabilities  ^ter  we  have  need  oar  ni- 
chine  this  summer  and  falL  Under  any  event,  if  it  shoold  not  be  aM^ 
cess,  the  machinery  can  be  altered  at  small  expense,  and  other  panp 
and  devices  used,  until  good  results  are  secured.  To  bnild  this  dred^ 
and  equip  it  with  flat  boats  has  cost  about  #15,000,  and  to  operate  it  ^ 
cost  about  $2,500  to  $3,000  a  month.  It  will  be  seen  that  mack  mt 
may  be  made  in  this  way  of  a  small  amount  of  money. 

An  estimate  is  therefore  submitted  of  $50,000  for  the  mainteiisas^ 
and  operation  of  the  present  dredging-dkaohines  and  the  extensioo  of 
the  practice  of  dredging  temporary  channels  during  the  year. 

To  continue  under  the  present  approved  plan  of  operations— oaBtr•^ 
tion  and  protection  works — surveys  and  estimates  have  been  prepsred 
for  the  construction  of  dams  and  protections  at  the  following  loeahtieB> 

These  works  can  M  be  built  to  advantage  during  one  eeaaon's  opera* 
tions  .by  the  free  use  of  stone,  piles,  brush,  and  poles,  luid  by  pbdif 
nearly  all  under  contract. 

Winff-dams  and  protection  works  opposite  the  mouth  of  the  Dee  Moinee  Rirer.  |K^.^ 

Fox  Island,  cloeing-danis - §,»• 

Island  411,  works !»«• 
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I8land412,  works 16,620 

Tally  IslaDd,  cloeing-dam  and  protection 12,900 

Wing-dams  and  protection  below  Island  422 15,000 

Cottonwood  Island,  protection 10,700 

Orton's  Island,  closing  dam  and  protection 8,000 

Fabin's  Island,  closing-dam  and  protection - 7,500 

Wing-dams  and  shore  protection  between  islands  433  and  434 25, 000 

Island  435,  closing-dam  and  protection 12,600 

Wing-dams  and  protection  near  Whitney's  Bar 25,000 

Turtle  Island,  shore  protection 5,600 

Closing-dams  and  shore  protections  for  islands  440,  444,  446,  md  446 24, 450 

Islands  451  and  the  next  one,  protections 2,500 

Works  near  Fritz  Island,  exact  characternoi  yet  determined  upon 25, 000 

Closing-dams  and  protections  at  islands  465  and  4G6 10,500 

Wing-dams  opposite  Island  465 9,500 

Protection,  Illinois  shore  opposite  Grimes  Island 17, 000 

Wing- dams  opposite  Island  474 11,000 

Protection,  ish^nds  478,  479,  and  480 5,600 

Protection,  Missonri  shore  opposite  these  islands 21,500 

Island  482,  closing-dam  and  protections 7,000 

Westport  Island  and  Island  486,  closing-dam  and  protections 10, 630 

Island  4H7,  protection 1,380 

Wing-dams  opposite  foot  of  Sterling  Island  and  protections  to  islands  and 

shore  near 27,430 

Island.  492,  two  closing-dams  and  protections 7,  070 

Protection,  I8land494 , 3,000 

Cuivre  Island,  closing-dam  and  protection 6, 920 

Cuivre  Island  to  Island  503,  dosing-dam  and  protection 11, 200 

Protection,  Island  505 2,000 

Islands  508,  509,  and  512,  closing-dams  and  protections 9, 100 

Works  in  the  vicinity  of  Island  510,  character  not  yet  determined  upon . .  25,  000 

Protection  to  head  Iowa  Island 3,660 

Closing-dams  connecting  together  islands  516,  518, 519,  520,  and  521,  and  suit- 
able protections 21,500 

Island  522,  cloeing-dam  and  protection 2,420 

Wing-dams  near  these  islands  to  regulate  the  channels  on  both  sides 15, 000 

Wing-dams  above  Island  524 20,000 

Island  524,  dosing-dam  and  shore  protection 15,500 

Permanent  works 468,230 

There  are  extensiTe  repairs  now  needed  to  a  large  number  of  the  per- 
manent works  already  oonstracted  in  the  district,  and  aboat  $65,000 
can  be  well  expended  in  this  direction. 

The  total  estimate  will  then  be: 

• 

Dredging,  construction,  and  operation  of  machines • |50, 000 

Construction  of  permanent  works 468,2:)0 

Sepairs  to  existing  works 65,000 

Total  estimate  for  fiscal  year  1888-^89 583,230 

Unless  funds  are  provided  in  time  to  allow  of  due  advertisement  and 
making  of  contracts  no  work  can  be  done  during  the  working  season 
of  1888,  which  closes  by  November  1.  There  are  no  funds  available  for 
construction  during  the  remainder  of  the  present  fiscal  year,  and  the 
spring  is  the  most  desirable  lime  for  preparing  for  and  beginning  work. 

Money  statement. 

Amonnt  appropriated  by  act  approved  August  5, 1886 $150, 000. 00 

July  1, 1887,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.1886 $54,735.24 

July  1, 1887,  outstanding  liabilities 75,914.82 

130,650.06 

July  1, 1887,  amonnt  available 19,3^9.94 
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Amoout  (eetimated)  required  for  completion  of  existiDg  projeot  is  on- 

knowD. 
AniouDt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 

1889 

Submitted  io  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


|s»,mii 


Very  respectfully,  your  obedient  servaDt, 

E.   H.   BUFFNKR, 

The  Chief  of  Enginebrs,  U.  S.  A.  CapL  o/Engium. 


preldcinart  examination  of  bars  in  hamburgh  bat,  illi5(m& 

United  States  Engineer  Office, 

Quineyj  Ill.j  January  17, 18S7. 

Sir  :  I  have  the  honor  to  render  the  following  report  of  a  preliminaiT 
examination  of  the  ^^  bars  in  Hamburgh  Bay,''  as  required  by  sectioosS 
and  7  of  the  river  and  harbor  act  of  1886. 

Hamburgh  Bay  is  an  outlet  into  the  Mississippi  of  several  drainige 
streams,  which  cover  an  area  of  perhaps  650  square  miles.  These 
streams,  which  would  in  many  cases  empty  into  the  river  direct,*  have 
been  diverted  by  the  levee  known  as  the  '^  Sny  levee"  into  a  cominoa 
drainage  outlet  through  Hamburgh  Bay,  the  mouth  of  which  is  12  miki 
below  Clarksville  and  31  above  the  mouth  of  the  Illinois  Biver.  A  nfl- 
road  crosses  the  river  at  Louisiana,  and  below  that  road,  in  the  an^ 
between  the  Illinois  and  the  Mississippi,  is  an  area  largely  dependii; 
upon  the  rivers  as  the  means  of  communication. 

The  shipping  points  of  the  vicinity  in  question  are  Hambarg^h,  2  milei 
below  the  month  of  the  bay,  and  Bay ville,  1}  miles  up  the  bay:  Wha 
the  stage  of  water  permits  there  is  a  steamer,  the  Btdd  Eagle^  whick 
makes  tri-weekly  trips  between  Saint  Louis  and  Clarksville,  calUngal 
5ay ville  both  ways.  When  the  water  is  too  low  for  her  to  run,  the 
smaller  steamer  Dora  takes  her  place  in  the  trade.  It  is  known  tint 
considerable  quantities  of  produce  are  shipped  by  these  boats,  hot  I 
have  not  been  able  to  get  an  exact,  or  even  an  approximate,  amount  of 
freight  handled. 

Hamburgh  Bay  is  also  used  as  an  ice-harbor  at  times  to  winter  boats 
in,  and  this  winter  two  of  the  largest  boats  On  the  river,  the  €hm  Cii§ 
and  the  Saint  Paulj  besides  the  Flying  EaglCj  a  smaller  steamer,  aad 
two  barges,  are  wintering  there.  These  boats  would  not  have  gone  tlMfe 
this  year  but  for  the  dredging  of  a  channel  through  the  bar  at  the  mooU 
of  the  bay  this  fall. 

The  bars  are  two  in  number.  The  one  at  the  mouth  is  now  hmt 
dredged  in  accordance  with  the  terms  of  the  appropriation  bill  of  18S(» 
and  is  not  now  an  obstacle,  nor  will  be  for  a  time  at  any  rate.  Aboot 
a  mile  above  the  mouth  is  a  second  bar,  which  has  only  about  2  feet  of 
water  on  it  at  low  water,  and  which  is  a  se'rious  obstacle  to  the  prc^ 
use  of  the  bay. 

For  the  reasons  given  above  and  supplemented  by  my  knowledge  d 
the  fact  that  navigation  interests  of  the  locality  are  anxions  that  the 
bar  should  be  removed,  I  have  no  hesitation  in  saying  that  I  think  the 
harbor  is  worthy  of  improvement. 

From  information  already  at  hand,  however,  from  prior  surveys^  it 
will  not  be  necessary  to  cause  further  surveys  to  be  made. 
Very  respectfully,  your  obedient  servant, 

E.  H.  Ruffnkr, 
Captain  of  JBf^neert. 

To  the  Chief  of  Engineers,  U.  S.  A. 


APPENDIX  Z. 


IMPEOVEMENT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  RIVER  BE- 
TWEEN SAINT  PAUL  AND  DE8  MOINES  RAPIDS,  INCLUDING  IMPROVE- 
MENTS AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS— OPERAT- 
ING AND  CARE  OF  DES  MOINES  RAPIDS  CANAL. 


BEPOBT  OF  MAJOR  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30.  1887, 
WITS  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Upper  MUsiBsippi  River,  operations  of 
snag-boats  and  dredg^boats,  eto. 

8.  Mississippi  Riyer,  from  Des  Moines 
Rapids  to  mouth  of  the  Illinois 
River. 

3.  Missis8ipi>i  River,  from  Saint  Pan  I  to 

Dee  Moines  Rapids. 

4.  Des  Moines  Rapids,  Mississippi  River. 

5.  Operating   and   care  of  Des    Moines 

Kapids  Canal. 


6.  Dry  dock  at  Des  Moines  Rapids  Canal. 

7.  Removal  of  bar  in  Mississippi  River, 

opposite  Dubuque,  Iowa. 

8.  Ice  liar bor  at  Dubuque,  Iowa. 

9.  Harbors  of  refuge  on  Lake  Pepin,  at 

Lake  Cit^,  Minnesota. 
10.  Harbors  of  refuse  on  Lake  Pepin,  at 
Stockholm,  Wisconsin. 


United  States  Engineer  Office, 

Rock  Island,  HI.,  July  23, 1887. 

General  :  I  have  the  honor  to  transmit  herewith  the  annaal  reports 
of  operations  in  my  charge  dnring  the  fiscal  year  ending  June  30,  1887. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  of  Ungineers, 
The  Ohibf  of  ENaiNBSRS,  U.  S.  A. 


Z  I. 


OPERATIONS  OF  SNAG-BOATS  IN  IMPROVEMENT  OF  UPPER  MISSISSIPPI 

RIVER. 

The  usual  item  for  work  under  this  appropriation  was  omitted  from 
the  river  and  harbor  act  approved  July  5,  1884,  and  at  the  beginning 
of  the  fiscal  year  the  only  available  funds  were  the  balances  of  allot- 
ments made  from  general  appropriations  for  ^^mproving  Mississippi 
Biver  from  Saint  Paul  to  Des  Moines  Bapids,"  and  from  ^'Des  Moines 
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Bapids  to  IHinois  River."    By  the  act  of  Augost  5,  1886,  $22,500  was 
appropriated  for  this  special  work. 

The  work  covered  by  this  appropriatioD  is  the  removal  of  snags, 
wrecks,  and  other  obstractioDn;  the  cat  ting  and  palling  back  of  over- 
hanging  trees,  the  clearing  of  shores,  the  searching  for  and  markiog 
of  new  channels,  assisting  stranded  boats  and  barges,  surveys  aad 
examinations  in  connection  with  new  improvements  and  for  facilitat- 
ing navigation  through  bridges;  inspection  and  repair  of  existing  works; 
formation  of  temporary  or  permanent  channels  tbrongb  obstrQctiog 
bars;  and  in  general  in  benefiting  commerce  by  aiding  existing  nan- 
gatioii  and  assisting  in  the  permanent  improvement  of  the  Upper  Mis- 
sissippi. 

The  plant  used  in  connection  with  this  work  is  the  suagboatsaad 
dredges.  At  times,  when  the  plant  is  not  required  in  connection  witk 
this  special  work,  it  is  used  under  general  or  special  appropriations 
for  work  of  permanent  construction. 

During  July  and  August,  ISSG,  the  snagboat  General  Barnard  was 
engaged  removing  snags  and  other  obstructions  between  Saint  Paul 
and  the  mouth  of  the  M^issouri.  In  September  and  October  the  boat 
and  crew  were  detached  for  construction  work  in  Crooked  Sloagh. 

On  October  29  the  Barnard  was  taken  out  on  the  ways  at  Dnbuqne, 
Iowa,  and  during  the  winter  thoroughly  repaired,  repainted,  and  oat- 
fitted. 

In  May,  1887,  the  boat  was  again  put  in  commission,  and,  with  excep- 
tion of  the  time  from  May  25  to  June  10,  has  been  employed  open  snag- 
ging and  inspection  duty  to  close  of  the  fiscal  year 

The  details  of  work  accomplished,  as  well  as  much  statistical  infor 
mation,  are  given  in  the  appended  report  of  Assistant  Engineer  G.  W. 
Durham. 

It  appears  to  be  generally  admitted  that  the  preservation  of  tbe 
navigation  of  the  Upper  Mississippi  is  a  necessity  in  the  interest  of 
cheap  freight  rates  and  for  the  benefit  of  the  general  public  ;  and,  ia 
considering  the  importance  of  such  work  and  the  amount  of  good  re- 
sulting therefirom,  it  seems  proper  to  consider  all  freight  affected  by 
river  competition  rather  than  the  amount  of  freight  actually  carried  oa 
the  river.  In  connection  with  this  subject  I  would  quote  as  follows 
from  a  statistical  report  for  the  calendar  year  ending  December  31, 
1886: 

The  effect  of  the  improvemeat  of  the  Upper  liissiasippi  River  has  been  to  cheapen 
the  cost  of  water  trauaportation.  How  mach,  it  is  impoesible  accurately  to  aav; 
bat  it  is  fair  to  estimate  sach  redaction  in  cost  at  about  one- third.  And  besides,  ia 
low  water,  when  formerly  navigation  almost  ceased,  there  is  now  mnch  leas  impedi- 
ment, and,  consequently,  boats  are  enabled  to  carry  large  cargoes  through  withost 
tranter  and  reshipment  by  raiL  The  railroads  competing  with  the  river  are  obliged 
during  the  season  of  navigation  to  reduce  their  freight  charges  in  order  to  obuia 
business:  but,  from  the  time  navigation  closes  in  the  fall  until  its  reopening  in  the 
spring,  the  rates  are  from  two  to  six  times  as  large  as  during  the  time  when  bn«ti 
are  able  to  run.  The  average  cost  of  transporting  lumber  and  logs  from  the  tribota- 
ries  to  various  points  ou  the  Upper  5f isaissippi  River  was,  during  1^86,  $1  per  LOA) 
feet,  B.  M. ;  the  railroad  rates  average  $3  per  1,000  feet,  showing  a  saving  in  water 
tran8porl4&tion  of  $2  per  1,000  feet.  There  were  moved  by  water  1,315, lS),0320  feet, 
B.  M.,  of  logs  and  lumber,  which  indicates  a  saving  on  this  one  item  of  ^6:I0.:M9 
as  compjired  with  transportation  by  rail,  it  is  believed  that  the  success  of  this  im- 
portant  lumber  busiuess  depends  upon  the  use  of  the  Mississippi  River  as  a  lioe  of 
trausportutioD. 

The  amouuc  of  misot^llaaeous  freight  moved  by  boats  during  the  year  1886  (337,713 
tons)  is  less  than  the  amount  given  for  1876;  but  this  decrease  is  not  any  indicates 
of  a  lesseuiog  in  importance  of  the  Mississippi  River  as  a  transport-ation  route. 
Railroads  now  carry  the  larger  portion  of  the  misceUaneons  freight,  which  was  fb^ 
merly  transported  by  river ;  but  they  are  oompeUed  by  river  oompetition  to  eftiry 
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such  freight  dariog  season  of  navigation  at  very  low  ratios.  The  saving  to  commerce 
therefore  resulting  from  the  Mississippi  River  aud  its  improvement  comes  from  the 
reeniting  low  rate  of  freight,  ami  its  money  value  must;  Ijo  caloiilate<l  not  only  from 
freight  moved  by  water,  but  aiso  all  freight  moved  by  ra*l  in  competition  with  the 
water  route.  The  effect  of  the  river,  if  it  be  kept  in  a  navigable  state,  and  the  sav- 
ing to  commeroej  would  be  the  same  if  not  a  pound  of  freight  was  actually  trans- 
ported by  the  Mississippi. 

The  saving  to  commerce  on  the  miscellaneous  freight  actually  moved  by  water  is 
placed  approximately  at  $800,000,  which,  with  saving  on  lumber,  logs,  etc.,  already 
referred  to,  gives  ns  about  $'.^,500,000.  This  tignro,  it  mnst  be  remembered,  only  rep- 
resents the  saving  on  freight  actnallv  moved  by  river.  The  immense  additional 
saving  to  commerce  from  low  rates  on  freight  moved  by  rail  in  competition  with  the 
river  can  not  at  the  present  time  be  calculated. 

But  little  definite  mformation  has  been  secured  on  the  subject  of  marine  insurance. 
The  rates  now  charged,  however,  are  about  one-half  to  one- third  as  much  as  they 
were  twelve  years  ago.  But  little  marine  insurance  is  now  done,  whereas  in  former 
years  hulls  and  cargoes  were  invariably  insured  against  accident  as  well  as  Hre. 
The  removal  of  suags  aD<l  other  obstructions  from  the  channel  of  the  river  has  bronght 
about  this  beneficial  result. 

The  work  of  the  snag  and  dredge  boats  is  an  important  one,  furnish- 
ing immediate  results  and  benefiting  especially  present  interests  of 
navigation. 

As  stated  in  my  last  two  annual  reports — 

I  believe  that  permanent  provision  should  be  made  for  this  work  of  snagging, 
wrecking,  tree-cutting  and  pulling,  clearing  banks,  finding  and  marking  new  chan- 
nels, making  surveys,  soundings,  and  examinations ;  assisting  boats  in  distress,  watch- 
ing and  repairing  existing  improvements,  investigating  and  supervising  work  on 
bridges,  collecting  physical  data  and  statistics  of  commerce  and  navigation,  and,  in 
general,  facilitating  and  reducing  expenses  of  navigation. 

To  carry  on  this  work  pronerly,  including  the  operation  of  a  dredge, 
would  cost  approximately  $30,000  per  year,  and,  in  my  opinion,  the 
work  should  be  placed  on  the  same  footing  as  the  canals  now  operated 
by  the  Ghovemment  in  accordance  with  the  provisions  of  the  act  of  Con- 
gress of  March  3, 1881. 

An  appropriation  of  $30,000  is  recommended  for  the  next  fiscal  year. 
This  estimate  is  based  on  necessary  operating  expenses  and  can  not  be 
reduced  without  affecting  efficiency  of  work. 

ABSTRACT 'OF  APPBOPRIATIONS. 

By  act  approved  March  2,  l«67 |96,000 

By  allotment  from  appropriation  of  July  25, 1868 26,000 

By  allotment  from  appropriation  of  1869 35,640 

By  act  approved  July  11, 1870 3b,  000 

By  act  approved  March  3, 1871 42,000 

By  act  approvetl  June  10, 1872 42,000 

By  act  approved  March  3,  1873 25,000 

By  act  approved  June  23, 1874 25,000 

By  act  approved  March  3, 1875 25, 000 

By  act  approved  August  14, 1876 30,000 

By  act  approved  June  18, 1878 41,500 

By  act  approved  March  3, 1879 20, 000 

By  act  approved  June  14, 1880 8,000 

By  act  approved  March  3, 1881 25,000 

By  act  passed  August  2, 1882 25,000 

By  act  approved  August  5, 1886 >22,500 

524, 640 

Money  statement, 

Amoant  appropriated  by  act  approved  Aag^st  5, 1886 •  $22,500.00 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 17,911.37 

Jnly  1,  1887,  amoant  available 4,588.63 
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i  Amount  that  can  be  profitably  oxpeuded  in  fiscal  year  ending  June  30, 18S9  fdO,  000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1B67.  • 


REPORT  OF  MR.  C.  W.  DURHAM,  ASSISTANT  KXGIXKKR. 

United  States  ExGnnsKR  OrncE, 

Bock  Ulamd^  JIL.  Julg  1,  1867. 

Major  :  I  have  the  honor  to  present  my  annual  report  on  improving  Upper  Mbm- 
Bippi  River  for  the  fiscal  year  ending  June  30,  1887,  together  with  some  statistics  at 
commerce  and  navigation : 


OPERATIONS  OF  SNAOBOAT  GENERAL  BARNARD. 
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During  the  winter  of  188&-'86,  and  up  to  July  23,  1886,  the  Barmard  lay  in  the  Det 
Moines  Rapids  Canal.  On  July  24,  having  been  put  in  commission,  she  left  Keokmk 
for  below,  arriving  at  Saint  Louis  on  the  26th,  and,  returning,  reached  Keokuk  od 
the  evening  of  the  3lst.  On  this  trip  obstructions  wore  removed  from  the  ehsnoel 
at  or  near  Fox  Island,  Hacklev's  Island,  Nigcer  Chute,  Islands  412  and  428,  Marion 
City,  Louisiana,  Clarksville,  Thomas  Chute,  Red's  Landing,  StAg  Island,  Sandy  Isl- 
and, Sarah  Ann  Island,  Biaple  Island,  Piasa  Chute,  CarrolKs  Island,  Blackbird  IslaiKi, 
and  Cottonwood  Inland. 

On  August  2,  18S6,  the  Barnard  left  Keokuk  for  above,  arriving  at  Saint  Paul  on 
the  I5th.  On  the  way  up  she  removed  obstructions  from  the  channel  at  or  oesr 
Montrose,  Nanvoo,  Fort  Madison,  Burlington,  Oqnawka^  Bsnton  Island,  Johnson's 
Island,  Keitbsburg,  Muscatine,  Drnry*s  Landing,  Henley's  Island,  Cassville  Chute, 
Johnsonport,  Crooketl  Slough,  Lansing,  Bad  Axe,  Coon  Slough,  Picayune  Chute.  Li 
Crosse  Bridge,  Dresbach,  Richmond,  La  Moillo,  Fountain  City,  West  Newton  Chate, 
Alma,  Trenton,  Diamond  Bluff,  Presoott,  St.  Croix  River,  Hastings,  Pine  Bend,  aod 
Robinson's  Island. 

Leaving  Saint  Paul  on  the  16th,  she  proceeded  down  river  as  far  as  Louisiana,  Mo , 
and  returned  to  Keokuk  on  the  28th.  On  this  trip  sna£»,  etc..  were  removed  at  or 
near  Frenchman's  Bar,  Red  Rook,  Newport,  Merri mac.  Pine  Bend,  McMillan's  Isl- 
and, Nigger  Chute,  Ward's  Island,  Marion  City,  Turtle  Island,  Armstrong's  Island* 
and  Orton's  Island. 

From  August  30  to  September  5  the  Barnard  was  engaged  in  towing  a  fleet  of  bar^ 
from  Keokuk  to  Crooked  Slough. 

On  October  29  she  was  taken  out  on  the  ways  at  Dubuque,  and  during  the  winter 
and  spring  was  thoroughly  repaired,  repainted,  and  outfitted,  at  a  cost  of  about 
19,000. 

May  9, 1887,  the  Barnard  was  again  put  in  commission  and  proceeded  to  Keoknk, 
where  she  arrived  on  the  10th,  and  returning  up  river  reache<l  Saint  Paul  on  the  2Ut. 
On  this  trip  work  was  performed  at  or  near  Shokokon  Slough,  Keitbabnrg,  Ca8»- 
ville  Slough,  Clayton,  Picayune  Island,  Trenton,  Coon  Slongh,  and  between  Saint 
Paul  and  Bastings. 

Oo  the  evening  of  May  25  she  was  laid  up  at  Heytman's  Landing,  where  she  re- 
mained until  June  10,  when  she  again  proceeded  to  Saint  Paul,  and  from  thence  to 
Saint  Louis  on  an  inspection  trip,  and  on  her  return  trip  had  reached  Hannibal  st 
the  close  of  the  fiscal  year.  On  this  trip  snagging  work  was  performed  at  or  near 
the  mouth  of  the  Missouri  River,  Alton  Slongh,  Biason  Chute,  Squaw  Island,  Enter- 
prise Island,  Point  Landing,  MoCann's  Lauding,  Cnivre  Island,  Cap  an  Oris,  Hof- 
town,  Clarksville  Chute,  Hickory  Chute,  Mundy's  Landing,  Annstrong'a  Island,  and 
Whitney's  Bend. 

SUMMARY    OF    OPXRATIONS    OF    SNaOBOAT    GENERAL    BARNARD    FOR    FISCAL   TEAK 

ENDING  JUNE  30,  1887. 

Snags  removed ^4 

Leaning  trees  pulled  back j9 

Leaning  trees  felled  and  removed..... I,W 

Steam-boats  assisted i 

Water-gauges  established ..,.  ^ 

Miles  run ^  4,153 

The  snagboat  J.  O.  Parke  was  taken  out  on  the  ways  at  Rock  laland  and  thoioogklf 
repaired.  She  is  now  serving  aa  tender  to  dredge  Phm»tx  in  oonstrooling  Ibandatioo 
for  pier  at  Lake  City. 
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STATISTICS  OP  COMMERCE  AND  NAVIGATION. 

Lumber, — The  most  importaut  business  interest  on  the  Upper  Mississippi  River  and 
its  principal  tributaries  is  the  Inaiber  trade,  which  gave  employment  in  IBSG  to  92  raft- 
boats,  valned  at  $720,000.  Between  Saint  Paul  and  Saint  Louis  74  saw-mills  were  oper- 
ateil  by  67  wholesale  lumber  firms,  having  an  invested  capital  of  |33,000,000.  Their 
manufactures  in  1886  were:  Lumber,  934,735,854  feet, B. M ;  lath,  267,688,340  pieces ; 
shingles,  274,581,760  pieoQS.  There  were  floated  in  the  river  for  various  distances  in 
1886,  781,720,120  feet  B.  M.  logs  and  533,400,000  feet  B.  M.  lumber;  total,  1,315,1^020 
feet.  Of  the  lumber,  218,800,000  feet  came  from  the  Chippewa,  80,000,000  from  the 
St.  Croix,  and  92.500,000  from  the  Black.  The  total  product,  if  shipped  by  rail, 
would  load  108,760  cars  of  12,000  feet  each  (about  20  tons  each),  the  amount  gener- 
ally accepted  by  lumbermen  as  a  car-load.  Supposing  an  average  length  of  car  of  35 
feet,  it  would  load  a  train  721  miles  in  length,  or  5,43  i  trains  of  20  cars  each.  In  ad- 
dition to  the  manufacturers,  there  are  largo  numbers  of  retail  or  distributing  firms 
scattered  along  the  river.  The  business  of  1886  was  not  as  large  as  in  some  former 
years,  owing  to  low  water  and  log  jams  in  the  tributaries. 

Steam-boats  and  freight. — The  principal  steam-boat  lines  on  the  Upper  Mississippi 
River  are  the  Saiut  Louis  and  Saint  Paul  Packet  Company,  the  Diamond  Jo  Line, 
and  the  Eagle  Packet  Company.  There  are  also  many  independent  boats  carrying 
freight  and  passengers.  During  1886  the  amount  of  freight  carried  was  337,713  tons, 
and  passengers,  965,803. 

Statement  of  amomU  of  freight  reeeived  and  ehipped  from  Saint  Louie  by  the  Upper  Mie- 

tieeippi  River  for  five  years. 


Saint  Lonia. 


BaoelTed.. 
Shipped... 

Total 


1880. 


Tom. 
140.880 
48,190 


187, 070 


1885. 


Tom. 
117.446 
48,296 


166,740 


1884. 


1883. 


Tons. 
129,806 
43,110 


173,005 


Tont. 
126.330 
60.020 


186,360 


1882. 


Tons. 
136,640 
71,836 


206,866 


1888. 

Steam-boata  and  hargea  from  Upper  MiaaiaBlppi  arrived  at  Saint  Lonia 894 

Tona  of  lumber  and  loga  reoeived  at  Saint  Looia  from  Upper  MiBsiBiiippi  River  by  raft 200, 725 

Steamboats  and  barges  departed  from  Saint  Looia  for  Upper  ICiaaiaaippi  Biver 913 

Receipts  of  lumber ^  logsy  eto.,  at  Saint  Louis  from  Upper  Mississippif  during  1885  and 

1886. 


Article.                     1886. 

1886. 

1 

Artide. 

1888. 

1886. 

1 

PeeL 
White  pine  lumber . .     124.  iiu.  170 

Fest. 
131,763,637 
8,763,800 

* 

Shineles 

Number. 
48,488,000 
87,164,600 
862,330 

Number. 
66,582,387 
51. 127. 567 

Cotton*  wood  lomb^r. . 

3,926,600 

Lath. 

Picketa 

Total 

671,460 

Total 

128,079,670 

136,517.437  j 

86,499,930 

118,281,404 

Reoeipts^and  shipments  of  flour,  grain,  and  provisions  by  Upper  Mississippi  River  boats  in 

1886. 


Floor. 

Wheat 

Com. 

Oata. 

Bye. 

Barley. 

Pork. 

Hama. 

••Meata. 

• 

Lard. 

Beoeipta i 

Bbls. 

81,024 

2,693 

Bush. 

853,344 

112 

Buth. 

290,710 

156 

Bush. 

561,935 

325 

Buth. 
6,366 

Buth. 

74,481 
660 

BbU. 
613 
241 

Lbt. 
67,470 
13,187 

Lbt. 

104,490 
49.651 

IA>t. 
110,880 
5,688 

Shipmente 

Total 

38,717 

353,456 

290,866 

562,260 

6,865 

75,041 

764 

70.607 

164;  041 

124,918 

!5 


5^ 
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The  following  table  affords  a  comparative  view  of  tbe  relative  Mnoant  of  DaWgatioB 
at  various  localitiea  oo  the  Upper  Mississippi  River  for  the  last  three  years: 

StaUmemi  of9teamert,  Jnurget,  and  rafU  pa99img  variomt  hrHgtm. 


Locality  of  bridj^ 


Hsatings  — 

Winona 

La  Crone ... 
Dnboqaa  ... 

SaboU 

Clinton 

Rock  Island. 
Borlington.. 

Keokoi 

Qaincy 

Hannibal.... 
Lonisiaaa... 


820 

1,009 

4.570 

5.126 

4,347 

4,7io 

4.708 

8,561 

1,912 

2,180 

2,003 

2.631 

2,393 

2.331 

1,558 

1,562 

1,380 

1,711 

1,708 

1,500 

1,515 

2.135 

1,062 

1.092 

845 
2,992 
5,100 
3,451 
2,510 
2,926 
2,708 
1,986 
3,014 
1,658 
2,863 
1,212 


974 
587 
1.221 
1,110 
623 
139 
312 
398 
770 
494 
463 


1,^16 
818 
475 
826 
•34 
618 
153 
319 

L538 
602 
458 
374 


9a> 

642 

1.119 
1,248 
628 
203 
258 
1,624 
430 
504 
308 


25 

1,80U  t 

1.485  ; 

T2S 

tr3 

\'A. 

7RI 

(•) 
229 
291  ! 

(•)      i 
96  I 

I 


4 

1,973 
1.7W7 
68: 
(•> 

nn 

747 

r) 

f7 


(•) 


*Ko  reend  of  rafts. 


t  Partial  record. 


I 

i,» 
Lit: 
i,«: 

i.« 

441 

91 

411 

tlfS 


\: 


Caftoau  reveaiM  amd  tonnage  for  the  year  ending  Doeewiher  31,  1896. 


I 


i 


Port. 


CouectMna. 


Toanace 
enraUed. 


SahitLonla.Mo* «1, 635.242. 45  161,448.96 

Burlington,  Iowa | \317.63 

Dnbaqa^  Iowa '         1,342.45  4.348L83 

LaCroeeo.  Wia L... 


Galena,  HI. 
Saint  Pan],  Minn 


Total. 


445l56 

136^837.96 


3,732.30 
2,797.16 
3,467.19 


1,773.867.46     181,052.31 


*  Only  a  part  of  the  Saint  Loois  statement  ^pUcable. 
Jalsmal  rersiitM/or  ike  year  ending  Doeemther  31,  1896. 


29 
S 

2: 
a 

9 
41 


441 


Distziet 

Ofllee. 

A-.«t 

Pirst  Minnesota  ...... x...... .rx...,,.^r 

Saint  Paol 

tSSlSMLSI 

RaaaimI  W^iMVMiain  .. 

Madison 

Id^SSLS 

ftixtli  WiiMwnfiin 

Snarta 

190lS819I 

Second  Iowa... ...................... ........ 

iMvenport - 

2.1M.SS&.S 

Third  Inw^ ,^ ,. 

Dnboqne ;        190.297.43 

Foailh  Iowa  ................................. 

Pnriington  »"  «a^  ** 

Foarth  Illinois    .....  ....................... 

Qnincy    ..^-ttt -r....  t.....  . . . 

339,71&.tf 

Fonrth  IfiiMonri       .   .         

flannAmI  .,..,r  .... 

33Sl5C2.S 

4.  SSTOOLtf 

Very  respectfolly,  your  obedient  servant, 


HiO-  A.  Mackknzib, 

Corpe  of  Engimeer9f  U,  8,  A, 


C.  W.   DUBHAM, 


/     ' 
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Z  a. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  DES  MOINES  RAPIDS 

TO  THE  MOUTH  OP  THE  ILLINOIS  RIVER. 

An  allotineat  of  $5,003  was  made  ia  1885  by  the  Secretary  of  War 
from  the  abovemeutioned  appropriation  for  the  operation  of  the  snag- 
boat  between  Keoknk  and  the  month  of  the  Illinois  Biver. 

At  the  beginning  of  the  year  there  was  available  of  this  allotment 
$1J22.96,  which  was  expended  in  operating  the  snagboat  General  Bar- 
nard. 

Details  of  the  work  may  be  fonnd  in  the  report  of  G.  W.  P^rham, 
assistant  engineer,  nitder  the  head  of  '^  Improving  Upper  Mississippi 
River." 

Money  statement. 

Jnly  1,  18d6|  amount  amount  available $1,722.96 

Jaly  I,  18S7,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oiitstandingJuly  1,  1886 1,722. 96 


Z3. 

IMPROVEMENT  OP  THE  MISSISSIPPI  RIVER  FROM  SAINT   PAUL  TO  DES 

MOINES  RAPIDS. 

Under  this  general  appropriation  are  carried  on  works  for  the  per- 
manent improvement  of  through  navigation.  These  works,  which  have 
been  fully  discussed  io  previous  reports,  consist  in  general  in  coQStruc- 
tions  of  rock,  brush,  piles,  and  gravel,  which  close  side  chutes  and  re- 
duce the  low-wa'iCr  channel  to  a  uniform  width,  and  in  the  protection 
of  caving  banks. 

There  was  available  at  the  beginning  of  the  fiscal  year,  $S,869.25,  and 
$382,500  were  appropriated  by  the  act  of  Congress  of  August  5,  1886. 
There  has  been  expended  during  the  year,  including  allotments  for 
buoying  Hock  Island  Rapids,  removal  of  wrecks  and  other  obstructions, 
cutting  temporary  channels  through  sand  bars,  and  thorough  repair  of 
plant,  $131,038.73. 

Owing  to  the  very  small  balance  available  at  beginning  of  year,  the 
late  date  at  which  the  new  appropriation  became  available,  and  the 
time  required  for  preparations,  work  of  construction  and  repair  was  not 
commenced  in  1886  till  the  latter  part  of  August.  It  was  continued, 
under  a  project  submitted  August  31,  till  close  of  navigation,  between 
Saint  Paul  and  Hastings,  at  Ohimney  Bock,  Orooked  Slough,  and  Sho- 
kokon,  on  Liock  Island  Rapids,  and  between  Dallas  and  Pontoosac. 

A  new  project  for  the  expenditure  of  the  available  balance,  $278,500, 
was  submitted  February  11,  1887,  and  approved.  The  allotments  pro- 
posed by  this  project  were  as  follows : 

1.  For  oonstroction  of  dams  and  shore  proteotioas  between  Saint  Panl  and 

the  head  of  Lake  Pepin , 150.000 

2.  For  oonstmcting  dams  and  shore  protections  from  Read's  Landing  to 

Minneiska '^,000 

3.  For  constructing  dams  and  shore  protections  from  Minneiska  to  Winona 

and  at  foot  of  Coon  Slongh 15,000 

4.  For  constructing  dams  and  shore  protections  from  Homer  to  Queen's 

Bluff 25,000 


,  \\ 


t 


t  1 


<  I 


li 
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5.  For  constmoting  dams  and  shore  protections  in  the  Tieinitj  of  Crooked 

Slongh !».«• 

6.  For  constmoting  dams  and  shore  protections  from  Qattenberx  to  Waa- 

peton iD,d» 

7.  For  constrocting  dams  and  shore  protections  from  Sand  Prairie  to  Sa- 

vanna  - 30,W0 

8.  For  work  at  Dock  Creek  Chain  and  other  points  on  Rock  Island  Ripids.       10,  dW 

9.  Buoyage  of  Rock  Island  Rapids 5M 

10.  For  constrocting  dams  and  shore  protections  in  Ticinity  of  Andalasia..         3»0M 

11.  For  constmoting  dams  and  shore  protections  from  Fairport  to  Hoa- 

catine 

12.  For  oonstmoting  dams  and  shore  protections  from  head  of  Otter  Island 

to  Nauvoo 

13.  For  surveys  and  gauges S^M 

14.  For  repair,  care,  and  outfit  of  plant lQi,M 

15.  For  oonstmction  of  2  steel  steam-launches 1A,M 

16.  For^perating  expenses  of  United  States  dredging  plao4  in  catting  new 

channels  at  obstructed  points 5^411 

Totol 


Sabseqaent  to  the  approval  of  this  project  it  was  decided  by  the  War 
Department  that  the  $15,000  conditionally  appropriated  by  Congress  far 
continning  test  of  the  Adams  Flame  shonld,  in  accordance  with  te 
evident  wish  of  Congres!^  be  reserved  for  Mr.  Adams's  beneflt.  This 
led  to  the  temporary  suspension  of  work  as  laid  oat  under  items  II 
and  15. 

In  Apnl  the  following  contracts  were  entered  into : 

1.  With  Jacob  Bichtman  for  the  constrnction  of  dams  and  shore  pro- 
tections between  Homer  and  Qaeen's  Blnff,  at  $1.53  per  cabic  yard  of 
rock  in  place,  and  72  cents  per  cubic  yard  of  brush  in  place. 

2.  With  Sid.  J.  Truax  for  the  construction  of  dams  and  shore  proCe^ 
tectious  between  Guttenberg  aud  Waupeton,  at  $1  per  cubic  yard  of 
rock  in  place,  and  $1  per  cubic  yard  of  brush  in  place. 

3.  With  A.  J.  Whitney  for  the  construction  of  dams  and  shore  pro- 
tections from  Sand  Praine  to  Savanna,  at  $1.30  per  cubic  yard  of  rock 
in  place,  and  70  cents  per  cubic  yard  of  brush  in  place. 

4.  With  A.  Kirchner  and  S.  D.  Van  Gh>rder,  for  fomishing  10,000 
cubic  yards  riprap  rock,  and  delivering  the  same  on  United  Statco 
barges  between  Fountain  City,  Wis.,  and  Winona,  Minn^  at  75  oeeli 
per  cubic  yard. 

5.  With  Wm.  Roberts  &  Go,  for  furnishing  10,000 cubic  yards  riprap 
rock  aud  delivering  the  same  on  bank  of  river  between  Boilington  and 
Montrose,  Iowa,  at  48  cents  per  cubic  yard. 

The  work  near  Homer,  and  the  getting  out  of  rock  at  Fountain  Ci^ 
and  Nauvoo,  under  above  contracts,  has  been  commenced.  The  other 
works  will  be  started  immediately. 

Bepairs  to  the  closing  dam  in  Bollingstone  Slough  by  agreement,  and 
work  at  Andalusia  by  day's  labor,  were  carried  on  in  April  and  work 
on  Bock  Island  Bapids  by  agreement  was  commenced.  Work  witk 
Gh>vemment  plant  was  resumed  the  latter  part  of  May,  1887,  in  tbe 
vicinity  of  Shokokon,  Drew's  Prairie^  and  below  Fort  Madison,  At 
Grookeil  Slough,  and  between  Saint  Paul  and  EU»tings. 

The  details  of  the  work  accomplished  during  the  past  year  are  given 
in  the  reports  of  U.  S.  Givil  Engineer  M.  Meigs  and  Assistant  Engi- 
neer G.  W.  Durham. 

SNAG  AND   DBBDGB  BOATS. 

During  a  portion  of  the  year,  there  being  no  special  appropriatioi 
available  for  operating  snag  and  dredge  boats,  such  work  was  carried 
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on  ander  au  allotment  from  the  general  appropriation.  In  additioil  to 
the  usual  snagging  work,  four  wrecks  were  removed  by  dredge,  three 
channels  cut  through  bars,  and  an  obstructing  tow-head  at  the  foot  of 
Coon  Slough  was  removed. 

BUOTS  ON  BOCK  ISLAND  RAPIDS. 

As  usual  an  allotment  was  made  for  buoying  the  Eock  Island  Kapids. 
The  buoys,  which  are  fully  described  in  last  Annual  Report,  were  taken 
in  November  3,  1886,  and  replaced  in  March,  1887.  These  buoyn  have 
proved  of  great  service  to  the  interests  of  navigation ;  and,  in  connec- 
tion with  the  electric  lights  of  the  steamboats,  enable  the  rapids  to  be 
passed  under  conditions  which  were  formerly  prohibiting. 

PLANT. 

During  the  year  ending  June  30, 1886,  owing  to  small  amount  of  money 
on  hand  and  uncertainty  as  to  future  operations,  but  few  repairs  were 
made  to  plant.  This  necessitated  during  past  year  quite  extensive  re- 
pairs and  outfitting,  in  anticipation  of  present  season's  operations. 

SURVEYS  AND  GAUGES. 

Surveys  of  limited  extent  have  been  made  during  the  year  to  deter- 
mine the  effect  of  work,  and  the  nature  of  improvement  required  at 
points  where  work  was  to  be  carried  out.  Oauge-readings  at  numerous 
points  have  been  obtained  as  heretofore. 

BRIDGES  OVER  THE  UPPER  MISSISSIPPI  RIVER  BETWEEN  SAINT  PAUL 
AND  KEOKUK  AND  FACILITATING  NAVIGATION  THROUGH  THEM, 
UNDER  SECTION  8,   RIVER  AND   HARBOR  ACT  OP  JULY  6,   1884. 

Two  new  bridges  have  been  commenced  during  the  year — a  railroad 
bridge  at  Fort  Madison,  Iowa,  under  an  act  of  Cougrcss,  and  a  high- 
way bridge  at  Dubuque,  Iowa,  without  act  of  Congress.  Subsequent 
to  commencement  an  act  was  secured  legalizing  the  Dubuque  Bridge. 

In  October,  1886,  a  boom  was  placed  above  the  Burlington  Bridge. 
This  boom,,  now  about  600  feet  long,  will  soon  be  lengthened  400  feet. 

An  additional  boom  for  the  benefit  of  rafts  has  been  placed  in  posi- 
tion above  the  raft  span  of  the  CUinton  Bridge. 

The  guard-fence  built  in  connection  witS  the  Eeithsburg  Bridge  has 
been  lengthened,  but  the  direction  given  the  extension  is  not  strictly 
in  accordance  with  instructions  given  or  such  as  is  required. 

A  boom  1,000  feet  long  will  bo  immediately  placed  above  the  draw- 
span  of  the  Fort  Madison  Bridge. 

In  December,  1886,  work  for  facilitating  navigation  through  the 
bridges  at  Quincy,  Hannibal,  and  Louisiana  was  transferred  to  Capt. 
E.  H.  Ruffuer,  Corps  of  Engineers. 

Some  work  for  facilitating  navigation  has  now  been  carried  out  at  all 
bridges  crossing  the  Missis8ii>pi  River  between  Saint  Paul  and  Keokuk, 
excepting  at  the  latter  point  and  Saint  Paul.  No  work  has  yet  been 
consider^  for  the  Saint  Paul  bridges,  and  at  Keokuk  some  much  needed 
work  is  delayed  by  a  temporary  complication  due  to  an  item  in  the  ap- 
propriation for  improving  the  Des  Moines  Rapids  and  is  referred  to 
under  the  head  of  report. 
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While  mach  good  has  resalced  from  the  work  already  carried  oat  at 
the  varioas  bridges,  it  is  evideut  that  iu  most  cases  additional  proCcc- 
tion  is  desirable,  aud  it  will  be  gradually  called  for. 

TOE  ADA3IS  FLUME. 

The  acts  of  Congress  of  March  3, 1879,  and  Angast  2,  1882,  gruited 
$28,000  to  M.  J.  Adams  for  practically  testing  what  he  terms  the  ^Adia» 
yinme,"  This  money  has  all  been  expended  by  Mr.  Adams  for  expen- 
mental  work  and  the  development  of  certain  ideas.  No  pipe  ha»  m 
been  pnt  in  the  water  and  no  practical  resalts  of  any  kind  have  beea 
secured. 

The  act  of  Congress  of  August  5, 1886.  provided  niider  item  for  -Im- 
proving Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids*  tkit 
the  "amount  of  1 15,000,  or  so  much  thereof  as  may  be  necessarr,  aar 
be  used  by  the  Secretary  of  War,  in  his  discretion,  for  continuiD^tW 
practical  test  of  the  flume  invented  by  M.  J.  Adams,  the  said  test  tob^ 
made  under  the  supervision  and  direction  of  said  Ailams.'^ 

In  accordance  with  the  instructions  of  the  Secretary  of  War,  I  sab- 
mitted  under  date  of  Augrust  21,  1886,  a  report  u|K>n  the  conditioB4tf 
plans,  work,  and  property.  From  this  report  the  following  extract  k» 
taken: 

The  description  of  the  property  represents  to  a  certain  extent  the  condition  of  ^ 
work.  No  pipe  has  yet  been  pat  in  the  water,  and  consequently  no  test  of  Mr.  Adav' 
method  of  improving  the  Mississippi  River  has  been  made.  I  am  informed  Uiat  ahMi 
half  a  mile  or  pipe  was  some  years  ago  put  together  on  shore,  with  whAt  results  I  cm 
not  say.  For  past  three  years,  subsequent  to  tne  exhaustion  of  Mr.  Adams'  appitiprt- 
tion,  1  understand  nothing  has  been  done  and  material  on  hand  has  natnraUy  delcn*- 
rated. 

Supposing  that  the  days  of  preliminary  exnerimenta  and  changes  are  over  aadtk 
form  of  pipe  now  on  hand  is  that  which  Mr.  Adams  propoaes  to  nse,  the  conditicao: 
the  work  would  appear  such  as  to  permit,  with  a  little  repair,  a  trial  in  the  rirrret' 
about  half  a  mile  of  pipe. 

I  have  a  general  knowledge  of  the  plans  of  Mr.  Adams,  bnt  eertain  co*jditkiasi^ 
the  appropriations  under  which  he  has  bet;n  carrying  on  his  work  have  Tjeen  9nA  m 
to  prevent  my  obtaining  any  information  as  to  detailed  operations. 

My  general  impression  has  l»een  that  while  Mr.  Adams  has  great  /aith  in  his  inrn- 
tion  and  knew  the  result  he  expected  to  accomplish,  be  had  no  very  definite  id«sft» 
to  practical  methods  or  details.  This  has,  I  think,  caused  many  chaaipes  in  mA 
details,  and  has  already  resulted  iu  the  expending  of  a  much  l^ri^r  snm  of  mootf 
than  was  necessary. 

The  expenditure  of  the  $15,000  item  conditionally  appropriated  by  CoogTr«i  ki 
continuing  the  test  of  Mr.  Adams'  invention  being  at  the  dincrotion  of  thp>  SecreivT 
of  War,  permits  an  expression  of  opinion  as  to  the  merits  of  the  work  under  consider 
ation. 

I  do  not  hesitate  to  express  th^  opinion  that  Mr.  Adams*  line  of  pipe  when  pat  t« 
a  practical  test  will  prcnre  to  him  a  great  disappointment  and  will  fail  to  deepen  tke 
Mississippi  Bivor  or  improve  its  channel ;  and  I  feel  that  a  further  expenditure  of  taj 
portion  of  the  $15,000  in  connection  with  Mr.  Adams'  experiment  would  be  throviaf 
away  money  which  is  much  needed  for  legitimate  and  practical  work  on  river  im- 
provement. Bnt  xK>ssibly  the  action  heretofore  taken  by  Congress  may  be  constderM 
such  as  to  make  a  completion  of  Mr.  Adams'  experiment  proper  aod  desirable.  If 
this  be  so,  and  if  the  law  permits  proper  restrictions  to  be  placed  on  diaburseaMStt^ 
I  would  respectfully  suggest  that  an  V  further  work  and  expenditure  be  limited  stricUy 
to  such  as  are  absolutely  necessary  for  placing  in  the  water  an<l  practicailly  teitii^ 
the  pipe  now  on  hand  and  iu  serviceable  condition.  The  trial  of  half  a  mile  of  fife, 
or  any  length  available,  will  practically  test  Mr.  Adams'  theories  as  well  as  the  tnsi 
of  3  miles,  as  proposed  by  him.  If  the  work  be  properly  managed  and  the  expea^- 
tures  from  the  $15,000  be  confined  to  such  as  have  a  legitimate  bearing  on  the  w«ft 
suggested,  the  pumping  outfit  can  be  made  serviceable,  the  pipe  put  iu  the  river,  sad 
the  experiment  completed  at  comparatively  small  cost  and  in  a  brief  space  of  tijoc 

It  bein^  finally  decided  by  the  War  Department  that  it  was  the  intftt- 
tion  of  Congress  to  permit  a  farther  exi>enditnre,  aathority  waspnuitid 
Mr.  Adams  to  continue  operations  under  certain  restrictions  whidi  i^ 
quired  him  to  limit  his  work  to  such  as  was  absolutely  neoessaiy  for 
p\ac\u|^  \u  Wi^  ^^\«t  ^ii<^  ^T«Atlcally  testing  the  pipe  on  hand  and  ia 
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« 

Under  the  autbority  granted,  Mr.  Adams  is  slowly  resuming  opera- 
tions, and  as  tiie  length  of  pipe  to  be  tested  has  been  by  agreement  re- 
daced  to  500  feet,  an  end  of  operations  should  be  reached  in  a  short  time 
if  work  be  carried  on  with  any  system  and  with  any  fixed  object  in 
view ;  but  that  such  end  will  be  actually  reached  under  present  condi- 
tions of  management  can  not  be  predicted. 

GENERAL  REMARKS. 

The  works  heretofore  carried  out  have  continued  to  exercise  a  most 
beneficial  effect,  and  at  points  where  improvements  have  been  carried 
to  completion  serious  trouble  has  been  done  away  with ;  but  new  dif- 
ficulties are  liable  to  arise  at  points  where  no  work  has  yet  been  carried 
out.  The  results  already  accomplished  show  that  the  Mississippi  River 
between  Saint  Paul  and  the  Des  Moines  Eapids  can  be  put  in  such  con- 
dition as  to  make  navigation  sure  and  comparatively  easy ;  but  to  ac- 
complish this  requires  time  and  co  ntinued  work  under  liberal  appro- 
priations. The  river  was  extremely  low  last  fall  and  is  now  in  same 
condition,  and  temporary  difficulty  has  been  experienced  at  unimproved 
points;  but  the  ability  of  the  works  of  C3Qstraotioa,  in  coauectiou  in 
some  cases  with  dredging,  to  rapidly  make  and  maintain  a  navigable 
channel  at  such  points,  has  been  fully  demonstrated. 

As  has  been  heretofore  explained,  it  is  desirable,  if  the  radical  im- 
provement of  the  Upper  Mississippi  is  to  be  continued  and  carried  to  a 
successful  completion,  that  it  should  be  carried  on  under  liberal  appro- 
priations. As  an  amount  that  can  be  expended  during  the  fiscal  year 
ending  June  30,  1889, 1  submit  an  estimate  of  $1,500,000.  Jt  will  be 
remembered  that  this  is  an  estimate  for  carrying  on  work  over  abou,t 
500  miles  of  river ;  and  though  the  estimate  is  apparently  for  one  work, 
it  in  fact  covers  a  very  large  number  of  works,  which,  while  belonging 
to  one  system,  are,  in  fact,  independent  of  each  other.  In  giving  f^n 
amount  that  can  be  expended  in  one  year,  it  is  to  be  understood  that 
the  economical  and  proper  expenditure  of  such  a  sum  must  be  preceded 
by  adequate  preparation.  Such  preparation  requires  time  and  can  not 
be  made  till  the  means  for  carrying  on  the  work  are  in  sight. 

Uommercial  statistics  relating  to  the  Upper  Mississippi  River  are 
given  in  connection  with  the  report  on  "  Improving  Upper  Mississippi 
Kiver."  These  statistics  do  not,  in  any  sense,  indicate  the  relations  of 
this  work  to  the  interests  of  commerce  and  the  general  public.  The  in- 
fluence which  the  Upper  Mississippi, in  an  improved  condition,  has  upon 
freight  rates  must  be  taken  as  a  measure  of  its  importance. 

The  existing  project  for  this  work  is  one  of  general  methods  and  plans 
rather  than  details.  No  definite  estimate  of  cost  of  completion  can  well 
be  given.  Projects  for  the  expenditure  of  each  appropriation,  in  ac- 
cordance with  approved  plan  and  methods,  are  presented  in  lieu  of  a 
general  project  for  completion  of  work. 

SUMMARY  OF  EXPBNDnURES  FOR  FISCAL  TEAR  ENDING  JUNE  20, 1887. 

AiDoant  expended  by  Yoachers $131,130.64 

Beooived  from  saleof  fael 91.91 

Total 131,038.73 

Distribated  as  follows : 

Saint  Panl  to  Hastings 31,881.94 

Bead's  Landing  to  Minneiska .» 641.  Si 

Chimney  Rock 1,355.66 


I; 


r  : 

li 

4i 


Jl 
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Rollingstone fl,<*! 

Homer  to  Qoeeo's  Blaff -- ii.'w. 

CoonSloagh \M 

Crooked  Sloagh Hia 

Gatteoberg  to  Waapetoa 71 

Rock  Island  RapidB 7,« 

Andalusia 3»79] 

Otter  Island  to  NauYOO .........  UTS 

Buoys  on  Rook  Island  Rapids .....  fifl 

Wrecks  temoyed  (Ha9tmg9,  IFa^aaAa,  and  Bo^alAnk) 1,6M 

Snagboat  General  Bttmord %9% 

Sorveys  and  gaoges ....  S,fll 

Dredge  PiUBiiir,  catting  new  channels 1,917, 

Pnronaae,  repair,  and  care  of  plant I&fl7 

Totoi mm 

OBinBRAX  8TATKMKNT  OF  RBCKPTS  AND  KXFKNI>mjRXa. 

Expended  by  vonchers  from  commencement  of  improYement*to  JonedO, 

1887,  inclusive $1,3(0,7311 

Deduct  amount  received  from  sales  of  fuel $7^.60 

Deduct  amount  received  from  sale  of  rock 1,078.06 

!,». 

Net  cost  of  improvement 1,301. SI 

Amount  set  aside  for  testing  Adams' flume :ao,OOe. 

Amount  set  aside  for  office  of  Chief  of  Engineers l,S>i 

Balance,  July  1,  W87 25®,  W 

Total  appropriated 1,5^.*^ 

ABSTRACT  OF  APPROPBIATIOKa. 

By  act  approved  June  18,  1878 IfH 

By  act  approved  March  3,  1879* !«•. 

By  act  approved  June  14,  1880 15# 

By  act  approved  March  3,  J881 4>l 

By  act  passed  August  2, 1882 ifi. 

By  act  approved  July  5,  lfi84 :£fi. 

By  act  approved  August  5, 1886 1 3dt 

Total 1,:<?1 


Kei  expenditure*  on  ike  vanoiu  eedUm^  of  tks  river  hetipoen  Saimt  Paml  _ 

Bapid$from  commeneement  of  improvetnent  to  Jmlg  1,  1887. 


LoosUty. 


Det  Jfi 


Saint  Paul  to  HMtinn 

Hsstings  to  head  of  Lake  Pepin 


Head  of  Lake  Pepin  to  Alma 

Alma  to  Winona  Bridge 

Winona  Bridge  to  La  Croaee  Brid^ 

La  Croese  Bridge  to  McGregor  Bridge . . . 
McGrrtgor  Bridge  to  Dnboqae  Bridge. .. 

Dabaqoe  Bridge  to  Clinton  Bridge  

Clinton  Bridge  to  Rock  Island  Bridge ... 

Rook  Island  Bridge  to  Keitb^boivh 

Keitbsburgh  to  Dee  Moines  RapicU 

Sarreysand  meter-work     

Snac  and  dredxe  boats  and  wrecking 

Facilitating naTigatioo  thnmgb  bridges. 
Plant  at  estimated  valne 


Total 


*  920,000  set  aside  for  testing  Adams'  flouM. 
f  $15,01)0  net  aside  for  testing  Adams'  flnme. 
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Money  statement 

Jnly  1,  1886,  amount  available $8,869.25    ' 

Received  from  sale  of  fuel 91.91 

Amoant  appropriated  by  act  approved  Aogast  5,  1886 *3d2, 500. 00 

1391.461.16 

July  1,  1887,  amoant  expended  daring  fiscal  year,  exclusive 
»f  111  "        "  " 


of  liabilities  outaUndiog  July  1,  1886 132,269.41 

July  1,  1887.  outstanding  liabilities 3,529.0: 


49 
03 


135, 798. 52 


ruly  1,  1887,  amount  available ^255,662.64 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,    1, 500, 000,00 
1889. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Mh9traoi  ofpropoiaU  reoeived  and  opened  hy  Maj,  A,  Maokenzie^  Corpi  of  EnqineerB,  at 
Book  liland,  HI,,  April  14,  1887,  at  2  p.  m.  for  furnishing  cordage  and  oakum^ 


ro. 


1 

2 

i 

4 
6 


Karnes  sad  sddresMS  of  bidders. 


H.  Cbsnnon  Company,  Chicago.  HI. 
Ward  A  Brady,  Saint  Looia,  Mo  ... 


Jamea  J.  Hawk,  Saint  Looia,  Sio 
George  B.  Carpenter  it  Co..  Chicago,  HI. 
W.D.  Bangs,  Saint  Looia,  Mo.t 


13,000 

pounds 

manilla 

rope,  per 

poond. 


Oents, 
111 

iil 
111 


14.000 

pounds 

lath-yam, 

per 

pound. 


Cents. 
0 
8 


100  balea 

oakom, 

per 

bale. 


II 


0 
8 


13.40 
3.25 
3.331 
3.50 
3.50 


Total. 


$3, 127.  SO 
2,903.76 
2,084.58 
3, 121. 25 
2,04&75 


Aheiraot  of  propoeaU  received  and  opened  by  Maj,  A.  Mackenzie,  Corpe  of  Engineers,  at 
Bock  Islandflll,,  at  2p,m.,  April  29, 1887,  for  oohetruotion  of  dame  and  shore protec- 
Hone  ofhrnsh  and  rock  between  Horner^  Minn,,  and  Queen^s  Bluff,  Minn, 


Ka 


1 
9 
8 
4 
6 


Names  and  addresses  of  bidders. 


Samoel  McDonald.  Casaelton.  Dak 

A.  Kirohner  and  S.  D.  Van  Gorder.  Fountain  City,  Wis 

Jaoob  Biehtman,  Fonntain  City,  Wis.  t 

Sid.  J.Troaz,  Hastings.  Minn 

A.J. Whitney,  Bockloland,  111 


Book  in  place 

(10,400  cubic 

yards). 


Per  0tt.  yard, 
$1.48 
1.40 
L53 
1.48 
1.50 


Brush  in 

plucc  (7,000 

coble  yards). 


Per  eu,  yard. 

$1.06| 

1.00 

.72 

LOO 

.75 


Total. 


$22,847 
21,600 
20,052 
22.302 
21,786^ 


Ahatract  of  proposals  received  and  opened  by  MaJ,  A,  Mackenzie,  Corps  of  Engineers,  at 
Bnek  Island,  III,,  at  2  p.  m.  April  29,  1887, /or  construction  of  dams  and  shore  pro- 
teeOone  of  brush  and  rock  bettoeen  Chittenberg,  Iowa,  and  Waupeton,  Iowa, 


Ko. 


1 
3 
8 

4 
5 

8 


Names  and  addresses  of  bidders. 


Samoel  McDonald,  Casaelton,  Dak 

John  Speoht,  Dnbuqne,  Iowa 

Sid.  J.  Tmax.  Hantlngfi,  Minn.t 

Jaoob  Riohtman,  Fountain  City,  Wis 

A.  J.  Whitney,  Kock  Inland,  III 

Patterson  Bros.,  Keokok,  Iowa , 

♦ 

*  81 6. 000  assigned  to  the  test  of  the  Adams'  flome. 


Rook  in 

place,  9,000 

cubic 

yarda. 


Per  eu.  yd. 
$L45 
L40 
LOO 
L35 
1.30 
LOO 


Brush  in 

place.  4,500 

cubic 

yards. 


Per  eu.  yd. 
$L061 
.79 
LOO 
.63 
.70 
.80 


t  Accepted. 


Total. 


$17, 842. 50 
16.065.00 
13, 600. 00 
14,985.00 
16,660.00 
18,000.00 


t  ' 


1; 


N 


/ 


I 
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Ahitractof  propo9ah  received  amd  opened  hw  Mai,  A,  Mmekem^ie^  Corpe  ef 
Bock  lilamd,  IlL,  at  2  p.  m.  April  29,  I8d7,>r  eometrmeti^  of  de 
teetione  of  bru9k  and  rock  between  Samd  Prairie  and  S«MM3I4^  HL 


No. 


Xmdm  a&d  add 


ofbtdden. 


Bock  in 
ni.ll. 
oabic 


Rrvakte 


1  SMnael  MoDonald,  C«Melt<m,  Dak  . .. 

2  I  JMob  Riohtmaa,  FoanUiD  City,  Wis 

3  '  Sid.  J.  Trarnz,  HMtinsa.  Minn 

4  {  A.  J.  Whitney.  Rook  Island,  111* 

5  Patteraon  Bro«.,  Keokok,  Iowa 


9d.    P« 
1.29  ; 

i.at , 

1.M 


I 


.71 
75 


n.1 


^Aecepied. 

Ahetraei  of  propoeale  received  and  opened  htf  Maj.  A.  MrndtamHcy  C&rpa  ef  E\ 
Roek  l$land^  /?/.,  at  2  p.  au  ApHl  29,  lr^,/or  fmrmiahimf  15,009  emhie  pt 
rock,  and  delivering  tke  eame  on  bank  of  river  in  ricimUjf  of  Alma^  ITi*. 


Ka 


1 

2 
S 
4 
5 

6 


( 


NaBM  and  addreMM  of  bidden. 


Perrvbie 


Samael  McDonald,  CaaMlton,  Dak 

Pfinea.  Yanderbilt  A,  Brixbt,  LynrrUlo,  Wia 

WiUiam  Witte,  Read's  Landing,  Minn* 

K.  Martin,  Hastinfca,  Minn 

A.  Kirobner,  Fountain  City.  Wis 

D.  Keleber,  Dareaport,  Iowa 


•LIS    i 

1. 


M  \ki 


K 


113 


*  Bid  for  1,422  cnbio  yards  only. 

All  bidfl  rejected,  it  being  more  economical  and  adTantageons  to  the  Go 
to  parohase  the  rock  in  open  market. 


Abatraet  of  propooaU  received  and  opened  b9  MaJ,  A.  MaekemHe^  Corma 
Bock  liland,  IlL,  at  2  p.  m.  Apnl  29,  1887,  for  fnmieking  10,000 
rock,  and  delivering  tke  mme  on  United  Statee  bargee  between  Fbmmtmim  Ciig,  Wie^ 
Winona,  Minn. 


afSmgimtm%M 


Ko. 


N 


and  addreasea  of  bidd< 


1  Samael  McDonald,  CssselUm,  Dak 

2  I  A.  Kirchner  and  S.  D.  Van  Oorder,  Fioontain  City.  Wia' 

3  t  D.  Kelebor,  DaTonpoit,  Iowa 


*JLoeoptad. 

Abatract  of  propoeaU  received  and  opened  bg  Maj,  A.  Mackemwie^  Carme 

Bock  lelamd,  HL,  oi  2  p.  au  Apnl  29,  1887,  for  fumiAimg  10,000  e 
*  rodCj  and  delirering  ike  eame  on  bank  of  river  between  Bmrtimgtam  mmd 


I 


•/ 


/M. 


No. 


1 
2 
3 


N 


and  add 


of  bidders. 


Samnel  McDonald,  Casselton,  Dak 

William  Roberto  A  Co.,  NsaToo.  m* 

D.  Keleber,  Darenport,  Iowa 

•Accepted. 


V 


APPENDIX   Z — REPORT   OF   MAJOR   MACKENZIE.  1631 

report  of  mr.  c.  w.  durham,  assistant  enginker. 

United  States  Engineer  Office, 
,  Book  liland.  III,  July  1,  1887. 

Major  :  I  have  the  honor  to  sabmit  the  following  report  of  operationH  for  the  im- 
provement of  the  Mississippi  River  in  the  division  under  my  charge,  extending  from 
Saint  Panl,  Minn.,  to  vicinity  of  Burlington,  Iowa,  for  fiscal  year  ending  Jnne  30, 
1887: 

SAINT  PAUL  TO  HASTINGS. 

OperatioHM  in  1886. — Owing  to  scarcity  of  funds  work  was  not  commenced  until  late  in 
August  on  this  section  of  the  river.  Mr.  J.  D.  DuShane,  superintendent,  was  in  charge 
of  operations  in  the  Held  during  the  season,  and  from  his  report  I  give  the  following 
extracts,  which  describes  this  important  work  in  detail : 

*'  The  most  troublesome  places  to  navigation  between  Saint  Paul  and  Hastings  dur- 
ing the  season  were  at  Red  Rock  and  Merrimao,  where  the  channel  had  changed  to 
the  banks  opposite  these  places.  As  the  Red  Rock  bar  seemed  the  greater  obstruc- 
tion, work  was  begun  there  August  23.  To  restore  the  channel  to  the  Red  Rock  side/ 
three  wing-dams  were  constructed  extending  from  the  right  bank.  •  *  *  Along 
the  Red  Rock  shore  there  existed  three  vortical  ledges  of  rock,  varying  in  length 
from  40  to  100  feet,  which  overhung  the  water  and  proved  dangerous  to  navigation. 
These  points  were  removed  by  blasting,  making  a  smooth  shore. 

*'  The  plant  was  moved  to  Merrimao  on  September  14,  and  work  was  begun  to 
correct  the  course  of  the  channel  to  the  right  bank  and  to  confine  it  there.  Five 
wing-dams  extending  from  the  left  bank  were  built. 

•  •  •  9  »  9  «  . 

''At  the  upper  end  of  Merrimao  rocks  a  ledge  200  feet  long  and  from  4  to  8  feet 
above  low  water,  overhanging  the  water,  was  removed  by  blasting,  the  rock  being 
broken  up  quite  small  and  aUowed  to  drop  into  dkeep  water.  The  shore  was  sloped 
and  a  quantity  of  the  roclc,  made  into  riprap,  was  placed  thereon,  forming  a  sur^e 
similar  in  appearance  to  the  ordinary  shore  protection.  Several  smaller  overhanging 
rocks  below  this  point  were  removed.  These  points  had  always  proved  dangerous  to 
navigation,  many  boats  and  barges  having  buen  injured  by  striking  them.  Tlie  up- 
per ledge  foimed  a  shoulder,  so  to  speak,  near  the  head  of  the  rocks,  the  shore  above 
bowing  inward ;  the  channel  was  closo  and  the  draught  of  water  set  stronely  against 
the  rocks.  The  removal  of  only  the  most  dangerous  ooints  was  undertaken.  This 
work  was  performed  by  days'  labor ;  it  was  b^gun  October  14  and  finished  Octo- 
ber 27. 

*<  On  October  16  the  plant  was  moved  to  Newport.  Work  was  begun  the  same  day 
and  continued  to  November  11 ;  during  this  time  there  were  constructed  5  dams  ex- 
tending from  the  right  bank  (Island  No.  5),  and  one  piece  of  shore  protection  on  the 
left  bank.  The  wrecked  barge  opposite  Newport  had  become  a  dangerous  obstruction 
to  navigation,  and  the  channel  threatened  to  leave  the  main  part  of  the  river  and 
pass  between  the  wreck  and  Island  5 ;  in  fact,  some  boats  were  already  ruuning 
that  way,  the  water  being  deeper,  though  the  passage  between  the  wreck  and  the 
island  was  very  narrow.  *  *  *  On  account  of  narrowing  the  river  by  these  dams 
it  became  necessary  to  protect  the  bank  opposite.  This  is  a  hard  bank,  but  owiug  to 
an  underlying  seam  ot  sand  below  the  water-surface,  which  was  oonitantly  being 
washed  out  by  the  current,  the  bank  was  continually  though  gradually  caving  in. 
Beginning  at  a  point  about  200  feet  below  the  Diamond  Jo  warehouse  this  bank  is 
protected  for  a  distance  of  1,910  feet  extending  down  the  river :  the  protection  is  35 
feet  wide  and  is  carried  to  within  2  to  'A  feet  of  the  top  of  the  bank.  Owing  to  the 
character  of  the  bank  it  was  thought  that  a  very  light  protection  above  water  would 
be  sufiBcieut,  and  on  this  account  a  layer  of  brush  about  4  inches  thick  was  used, 
covered  with  a  lighter  layer  of  rock  than  usual. 

"  Work  at  Newport  was  finished  November  11,  and  the  plant  was  moved  to  the  foot 
of  Ore;  Cloud  Island,  where  it  was  necessary  to  protect  the  lower  end  of  this  island 
Hnd  the  bar,  formed  above  the  dam.  Joining  Grey  Cloud  Island  with  Island  17.  This 
is  a  very  light  bank  composed  of  sand  and  sawdust,  aud  a  procection  of  the  usual 
thiokuess  was  carried  to  the  top  of  the  low  bank.  This  protection  extends  down 
the  river  1,100  feet  aud  is  35  feet  wide.  This  work  was  finished  November  IG  and 
the  plant  was  laid  up  in  Boulanger  Slough  the  next  day. 

**  Wherever  works  of  improvement  bad  been  constructed  in  previous  years  no  trouble 
was  experienced  by  boats  during  the  past  season  ;  and  the  dams  at  Rtid  Rock  aud 
Merrimao  were  so  located  and  their  construction  so  regulated  as  to  permit  boats  to 
Qse  the  existing  ohannel  while  a  new  one  was  being  cut  out  by  the  action  of  tbe  cur- 
rent, thus  aeonring navigation  for  the  largest  steamers  engaged  in  the  commeroeof  the 
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Upper  Missisoippi  River,  they  having  m'^e  regular  txipo  through  to  Saint  Foul  vitb- 
out  IntermptioD  during  the  period  of  lowest  water. 


*    *r 


**  It  was  hoped  that  during  the  eeaaon  t^me  work  at  Pig's  £je  could  he 
uliohed;  hut  as  a  very  late  start  was  made  it  was  impossible  to  reach  this  poiat. 
The  channel  here  has  remained  about  as  it  was  during  the  latter  part  of  the  Ksooa 
of  1885,  with  perhaps  a  slight  increase  in  depth  ovtT  rbe  gravcTi-har.  Two  daat 
should  be  built  here  during  the  coming  season  to  confine  the  wat«r  to  the  right  bnk, 
the  river  at  ti^is  point  being  very  wide.  Possibly  some  shore  protectiou  may  beeoise 
necessary  along  the  rig^ht  bank. 

'*  Frenchman's  Bar,  just  above  Pig's  Eye,  after  remaining  qniet  for  a  nombfr  of 
years,  gave  evidence  during  the  past  season  of  becoming  troublesome  at  a  not  tot 
distant  day,  and  work  near  the  lower  end  of  this  bar  may  become  necessary ;  bot 
this  can  only  be  determined  after  the  opening  of  navigation. 

*'  The  crossing  at  the  foot  of  I^nd  No.  14  has  been  very  flat  and  growing  bid 
during  the  past  two  years.  It  would  seem  desirable  to  put  in  a  couple  of  dams  here, 
in  order  to  confine  the  wacer  to  one  of  the  three  poorly-defined  cluuinels  now  existiiig.* 

Li9t  of  dam$  and  9kore  protection9  oonatructed  and  repaired^  and  of  maUrimU  msed 

the  »ea9on  of  1886. 


Works. 


Sheet  2.  pile  dMo  No.  21 

Sheet  2,  pile  <Um  No.  22 

Sheet  2,  pile  dam  No.  23 

Sheeta  P..  footl8lMidKo.4 

Sheet  3,  pile  dMD  No.  10 

Sheets,  pile<Um  No.  11 

Sheets,  pile  dam  No.  12 

Sheets.  DamNo.  13 

Sheets,  Dam  No.  14 

Sheets,  Dam  No.  15 

Sheet  3,  pilo  dam  No.  10 

Sheet  3,  Dam  No.  17 

Sheets,  pile  dam  No.  18 

Sheet  S,  pile  dam  No.  10 

bheet  3,  Dam  No.l7 

Sheet  S.  P.,  above  Dam  No.  0....... . . 

Sheets.  P.,  below  Dam  No.  9 

Sheets.?.,  below  Newport 

Sheet  4,  S.  P.,  foot  Oiey  Cload  lahmd 


Total 


Length. 


FmL 

680 
400 
400 

%pair. 
450 
470 
300 
476 
400 
265 
200 
250 
250 
275 

Repair. 
630 

Repair. 
l.OIO 
1.100 


Rock. 

Bniah. 

Poles. 

Pile.. 

^»iSf«. 

Cu.wU. 

5^3 

477.3 

359.8 

53.5 

),  161. 0 

1,200.1 

716. 4 

1,125 
700 

Lim.Jt 
704 
US 

JtRJt 

514. 1 
555.7 
252.6 
304.6 

1,155.9 
1.270.9 
50a2 
512.7 
910.6 
830.8 
440.8 
560.9 
380  4 
665.0 
447.9 

saoLi 

I.IOO 

1,220 

545 

275 

1,000 

yso 

450 
SM 

400 
050 
450 
250 

730 

738 

288 

S3 

04 

48 

ISO 

64 

413 

404 

m 

603.0 

581.0 

312.5 
304.8 
342.6 
246.2 
467.9 

m 

4n.9 

351.2 

1,592.3 

1,503.8 
1,083.2 

1,400 
1,000 

874.1 

9,2248 

14.100L7 

13,803 

0.183 

xm 

BUMMART  OF  SXPKNDITURES    FOR  WORKS  FOR    IMPROVING  THK  MISSISSIPPI  SITB 
BBTWKKN  SAINT  PAUL  AND  HASTINGS  DURING  THK  SKAfiON  OF   ItiBS. 

Materials $11,533L9I 

Labor 5,383.17 

Fuel 906.72 

SabsiBtence 1,491.51 

Expense 991.  b 

Special  saperintendence  and  contingencies I^ISLM 

Less — 

Materials  on  band t242.97 

Pay-rolls,  ''Removing rocks" 3G2.99 

Expense  at  boat-yard ^32. 00 

857.91 

Total  cost  of  materials  pat  in *20,59&90 

(>peration9  in  18S7. — Work  in  1887  was  commenced  on  Jnne  6  at  Red  Rock,  and  coo- 
tinned  in^bat  locality  during  tbe  montb.  Details  are  given  in  extracts  from  tbe  re- 
port of  Mr.  J.  D.  DnShane,  superintendent  in  local  cbarge. 

•  •  fc  •  •  «  ^ 


*  General  ofiBce  expenses  and  deterioration  of  plant  not  inolnded. 
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"  After  towioe  the  working  fleet  from  BonlaDger  Slongh  to  Red  Rock,  operations 
were  besoD  on  the  6th  at  the  lower  Red  Rock  CroesiDg,  which  was  iu  bad  condition, 
and  woric  was  continued  at  that  place  daring  the  roinainder  of  the  month. 

''  The  river  was  wide  and  the  crossing  long  and  crooked.  In  order  to  confine  the 
channel  to  narrower  limits  Dam  18  (sheet  2)  was  repaired  and  extended  in  length 
200  feet,  and  changed  from  a  pile-dam  to  a  solid  brush  and  rock  dam.  One  dam  was 
built  between  Dams  17  and  18  (sheet  2) ;  two  dams  were  constructed  below  Dam  18 
(sheet  2) ;  and  a  third  partly  completed.  Work  of  repairing  and  extending  Dam  1 
(sheet  3)  was  begun.  Slight  repairs  were  made  to  the  shore  protection  opposite 
Island  No.  3. 

"  While  a  large  movement  of  sand  has  taken  place,  as  rapid  deepening  of  the  chan- 
nel has  not  occurred  as  was  to  have  been  expected,  tnough  the  crossing  is  now  much 
slighter  and  will  continue  to  improve  daily  as  the  sand  passes  down. 

•  •  •  •  •  •  • 

«  The  amount  of  material  used  in  these  works  during  the  month  is  as  follows : 

Rock cubic  yards..  2,840.9 

Brush do 6,394.5 

Total 9,235.4 

•  •  •  •  41  •  • 

bead's  LAin>mo  to  minnsibka,  Minnesota. 

The  work  proposed  for  this  district  consists  chiefly  in  the  repair,  strengthening, 
and  extension  of  existing  dams  and  shore  protections  and  in  the  construction  of  new 
work  near  Pine  Island,  for  which  |30,000  has  been  allotted  for  1887. 

Nothing  has  been  done  except  collection  of  material. 

CHIMNEY  ROCK. 

In  the  fall  of  1886.  the  works  at  Chimney  Rock  being  in  bad  condition,  Jacob 
Richtman,  of  Fountain  City,  Wis.,  was  employed  to  make  repairs  to  the  same  at  $1 
per  cubic  yard  for  rock.  The  break  in  the  dam  was  about  175  feet  long  and  from  6  to 
20  feet  deep.  The  shore  protection  at  the  east  end  of  the  dam  was  entlrelyr^gone,  and 
that  at  the  head  of  Island  No.  53  in  very  bad  condition.  Work  was  commenced  No- 
vember 5  and  suspended  on  the  18th,  on  account  of  cold  weather. 

Amount  of  rock  put  in,  1,120  cubic  yards. 

Mr.  W.  A.  Thompson  was  the  local  inspector. 

It  is  proposed  to  complete  the  repairs  the  present  season. 

BOLUNOSTONE. 

In  April,  1887,  some  repairs  were  made  to  the  closing  dam  in  Rollingstone  Slouffh. 
The  west  end  was  cut  down  2  feet  and  the  east  end  was  raised  to  grade ;  719.6  cubic 
yards  of  rock  were  put  in  the  work  by  Jacob  Richtman,  of  Fountain  City,  Wis.,  at  a 
cost  of  $1  per  yard. 

Mr.  W.  A.  Thompson  was  the  local  inspector. 

HOMER  TO  queen's  BLUFF. 

For  operations  in  1887  an  allotment  of  |25,000  was  m&de  for  this  stretch  of  river, 
14  miles  in  length. 

It  is  proposed  to  accomplish  such  portions  of  the  following-aamed  work  as  can  be 
constructed  with  the  funds  available,  viz.,  completion  of  dam  across  Blacksmith 
Slough ;  building  of  closing  dams  at  the  chute  of  Island  No.  87,  La  Motile  Chute. 
Richmond  Chute,  the  chute  between  Islands  Nos.  bl  and  82,  and  the  chute  of  Island 
No.  89 ;  and  also  some  repairs  and  extensions  of  existing  work^,  and  the  raising  of  the 
dams  at  Queen's  Bluff.  Work  under  contract  with  Jacob  Richtman,  of  Fountain 
City,  Wis.,  was  commenced  May  30,  and  continued  until  the  close  of  the  year,  and 
has  thus  far  consisted  in  the  construction  of  a  dam  across  La  Moille  Chute,  some  re- 
pairs to  Dam  No.  2  (sheet  19),  repairs  to  shore  protection  on  Island  No.  til,  and  an  ex- 
tension of  the  .same  for  250  feet.  The  La  Moille  Cbute  Dam  is  960  feet  long.  For 
about  liOO  feet  of  its  length  four  courses  of  brush  were  used,  and  for  the  remainder 
three  courses,  except  for  about  200  feet,  where  it  required  but  two  courses. 

Tbe  price  paid  for  material  in  place  is,  rock  $1.53,  brush  72  cents,  per  cubic  vard ; 
and  there  were  put  in  to  the  close  of  the  year,  of  the  former  3,231,  and  of  the  latter 
1,824  cubic  yards. 

Mr.  G.  A.  Marr  is  the  local  inspector. 
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COON  SLOUGH. 


On  the  Idtb  and  19th  of  May,  1887,  the  small  island  at  the  foot  of  Coon 
long  a  bad  ohatrnotion  to  rafts,  was  lemoved  by  United  States  dredge  Fi 


i' 

A- 


lif 


CROOKKD  SLOUGH. 

Operaiiou$  in  1886.— Ou  Angnst  20, 1886,  the  General  Barnard^  on  her  way  dovitkt 
river  from  Saint  Panl,  left  seven  barges  (Nos.  1,  7, 8, 14,  27,  76,  and  71)  at  HcytBa^ 
Landing,  abont  1  mile  above  the  head  of  Crooked  Slough. 

From  August  29  to  September  4  the  Barnard,  assisted  by  tow-boat  ^mrj  and  ftcaa- 
launches  SUlla  and  Loui9e,  was  employed  in  transferring  ftrom  the  Dee  Motnes  Kapiii 
Canal  to  Crooked  Slough  a  fleet  consisting  of  quarter-boat  75,  building-boat  41,  fnm- 
hopper  42,  and  barges  22,  36, 65, 68, 78, 97,  100,  101,  and  102.  On  the  arrival  of  \hm 
fleet  there  were  available  for  work  16  barges,  besidee  building- boAt,  qiiait«r<4ist. 
and  grasshopper,  and  the  two  steam-launches  Lomi9a  and  SieiUi^  the  Bmrumri  hMva^ 
been  laid  up  and  the  Furif  having  been  sent  ou  to  Saint  Paol.  On  SeptenberSs 
examination  of  Harper  Slough  was  made  in  order  to  flx  upon  a  location  for  the  pr»^ 
posed  closing  dam.  On  the  6th  work  on  the  Harper  Slongh  Dmm  (No.  L,  aheet  2&)  va 
oegnn  and  continued  until  October  4,  when  the  work  was  completed. 

This  dam,  686  feet  in  length  with  shore  protections  %5  feet  long,  cloees  Hir?ff 
Slough,  and  has  its  crest  alMUt  4^  feet  above  low  water  of  1864.  It  is  located  tikm 
one-fourth  mile  from  the  head  of  the  chute,  and  abont  1  mile  bek>w  Hejtmao^  Lai- 
ing.  For  mooring  purposes  four  light  timber  cribs  were  need,  and  they  ssrrcd  ti- 
mirably.  The  bank  at  the  east  end  of  the  dam  being  soft,  and  the  ialaod  mack  m 
np  by  sloughs,  the  brush  was  carried  to  the  top  and  a  very  heavy  covering  «f  nek 
was  used. 

The  fall  at  the  dam  when  completed  was  about  14  inches. 

On  the  8th  of  September  a  dam  was  commenced  to  close  Swif^  Sloogfa,  which  4r« 
out  considerable  water  from  Crooked  Slough,  making  from  the  left  bttnk  aboii:  1  mat 
below  head  of  the  slough  and  emptying  into  the  Winneshiek.  This  dam  (No.  t,tktn 
88),  with  adjoining  shore  protection  above  and  below,  was  finished  8epte»Wr& 
and  was  afterwards  somewhat  strengthened,  as  it  had  settled  mmteriall)  aad  fi** 
evidence  of  being  undermined.  The  work  in  clearing  the  shores  and  slopisc'""' 
was  very  heavy.  Above  water  rock  only  was  used  as  a  covering  to  the  bank.  I  ifrt 
of  dam,  250  feet ;  of  shore  protection,  1,350  feet,  of  which  250  feet  is  above  the  dam. 

On  September  23  Dam  No.  3,  sheet  28,  was  begun,  and  this  work,  with  mijmam 
shore  protection,  was  finished  October  5.  It  was  fonnd  necessary  to  ntrrngtlw  ^ 
work  after  it  had  been  allowed  to  settle  for  a  few  days.  This  dam  cloaca  a  <m^ 
from  Crooked  Slough,  left  bank,  near  foot  of  slough.  The  length  of  the  daai  aH* 
feet ;  of  shore  protection,  1,450  feet,  of  which  620  feet  is  above  Uie  dam. 

Dam  No.  4,  sheet  28,  closing  the  diallow  passage  between  Islands  ISci  aod  15X  ** 
built  October  2  and  3.    Its  length  is  175  feet ;  shore  protection,  55  feet. 

The  head  of  Island  152  was  also  protected,  the  wo^  commencing  October  4  ai 
being  completed  October  20.  The  bank  being  high  and  sandy,  the  bmah  was  atni 
well  up  to  the  top.  The  length  of  this  shore  protection  is  985  feet,  of  which  1£  iMC 
is  on  the  west  side. 

Dam  No.  5,  sheet  28,  closing  cut-off  on  right  bank  near  foot  of  Crooked  Sloack, «» 
begun  October  6  and  finish^  on  the  22d.  The  adjoining  shore  ptotectioo  it  Ltf 
feet  long,  of  which  500  feet  is  below  the  dam  ;  length  of  dam,  75  feet. 

Shore  protection  on  left  bank,  at  head  of  Crooked  Slough,  waabef^ui  October  9  si' 
finished  on  the  22d.  Its  length  is  2,130  feet,  the  brush  being  carried  only  to  vsv 
surface  at  time  of  construction,  the  remainder  of  slope  being  oovered  with  rock. 

Shore  protection  on  Island  15-1,  opposite  Dam  No.  2,  sheet  ^  was  begun  October  1a. 
and  work  ceased  October  27.  Its  length  is  990  feet.  The  shore  was  high  and  ■ael 
obstructed  by  trees  and  snags,  involving  oonsiderable  labor  in  clearing.  The  rsck 
and  brush  were  carried  to  a  neight  of  aix>ut  H  feet  above  low  water,  and  it  it  f^ 
posed  to  carry  them  to  the  top  orthe  bank  at  some  future  time. 

On  the  27th  of  October  the  barges,  with  the  exception  of  No.  S7,  were  laid  ip  ii 
harbor  opposite  Heytman's  Landing. 

During  October  Mr.  W.  A.  Thompson  made  a  survey  of  the  entire  loealitj,  whkk  ii 
now  being  plotted. 

The  work  at  Crooked  Slough  was  undertaken  because  at  the  time  of  its  iiuafrr 
meut  it  was,  without  doubt,  more  obstruction  to  narigation  than  any  other  loeahtr. 
The  principal  feature  of  the  work  was  the  dosing  of  Harper  Slonglt.  The  cksiaf  if 
this  slough  would  naturally  increase  the  current  and  volume  irf  iratrr  paming  tliis^ 
Crooked  Slough  and  doubtless  prove  destructive  to  the  insecure  bankaof  that  slsi^ 
On  this  account  considerable  shore  protection  was  undertaken  and  the  closing  ef  c«t- 
ofib  drawing  water  from  and  diverting  the  currents  of  the  sloogh.  Ii  ia  ptvpssii  Ii 
extend  the  uiore  protection  somewhat  during  the  coming  acMon  and  to 
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aud  repair  it  where  foanrl  urcessary ;  and  it  is  hoped,  although  not  fully  expected^ 
that  such  work  will  be  Bufficieut  for  the  locality.  The  exiHtence  of  two  shallow  cross- 
ings above  Crooked  Sloagh  is  known  aud  the  closing  of  Harper  Slongh  may  favorably 
affect  them.  Should  this  not  prove  to  be  the  case  it  will  be  proper  to  close  Capoli 
and  Ferry  ville  Sloughs  and  a  branch  above  Lansing  near  the  Government  light,  leav- 
ing, however,  the  Winneshiek,  which  follows  the  bluffs  on  the  eastern  shore,  open. 

As  regards  shore  protection,  flat  slopes  were  made  about  If  to  1,  and  the  brush  in 
most  cases  was  carried  up  to  the  water  surface,  the  remainder  of  the  slope  being  cov- 
ered with  rock  only.  It  is  thought  that  this  method  will  be  more  efficacious  than 
the  old  practice  and  be  cheaper  by  saving  in  brush. 

Table  of  quantities,  etc. 


Dwigiuitioii. 


Sheet  28: 

Dam  and  shore  proteotioD  No.  1,  Harper  Sloagh 

Dam  and  shore  protection  No.  2,  Swift  Slough 

Dmn  and  shore  protection  No.  3,  cat-off  left  hank 

Dam  and  shore  protection  No  4,  Island  152  to  Island  153. 

Dam  and  shore  protection  No.  5,  cut-off  risht  bank 

Shore  protection  head  Crooked  Sloagh,  left  bank 

Shore  protection  head  Island  152 

Shore  protection  Dam  No.  2,  right  bank 


TotaL 


Length. 


Dam. 


Lin,/t 

686 
250 
100 
175 
75 


1«286 


Shore  pro- 
tection. 


Lin.  ft 

355 

1.350 

1,450 

55 

1,825 

2,130 

925 

080 


9,080 


Bock. 


Ouib.  ydt. 

3.543.7 
2,7»t.5 
2.389.3 

176.8 
8,248.8 
2,265.5 

940.1 
1,953.8 


17,802.5 


Brash. 


Oub.  ydt, 

2,647.3 

1,484.3 

1,131.6 

251.5 

2.061.3 

1,783.4 

671.6 

863.8 


10,894.3 


BXFENDITURE8. 

Expense |759.d0 

Labor 5,4:J6.49 

Fuel. 798.08 

Subsistence 1,224.73 

Material 16,545.93 

Total •24,764.53 

Deduct: 

2, 129. 5  cubic  yards  brush  on  hand,  at28ceut8 $596.26 

Subsistence  on  hand 50.00 

1,000  poles  on  hand,  at  2^  centseaoh 25.00 

671.26 

Net  expenditure •24,093.27 

Material  put  in : 

Biiek cnbic  yards..      17,302.5 

Brash do 10,894.3 

Total *. 28,196.8 

OpmtiaiM  in  1687. — An  allotment  of  |20, 000  was  made  for  continuing  work  at  this 
locality  in  1887.  The  work  proposed  was  in  continuance  of  the  project  of  1886,  com- 
prising the  construction  of  about  2,000  linear  feet  of  shore  protection  in  the  slough, 
the  closing  of  several  small  cut-offc^  and,  if  found  expedient,  closing  dams  at  Capoli 
and  Ferryville  sloughs. 

Work  in  the  fieldwas  begun  on  May  26  and  closed  June  10.  The  steam-launches 
LoniM  and  Stella  performed  the  towing,  the  remainder  of  the  fleet  consisting  of  build- 
ing-boat, ouarter-boat,  grasshopper,  and  15  barges. 

The  work  accomplished  is  as  follows :  The  construction  of  Dam  No.  6,  which  closes 
a  small  slouch  near  head  of  Crooked  Slough,  which  dam,  with  continuons  shore  pro- 
tection, is  400  feet  long;  the  extciiHion  of  shore  firotection  at  head  of  Crooked  Slough, 
266  feet;  extension  of  shore  protection  opposite  Dam  No.  2,  510  feet;  extension  of 
shore  protection  above  and  below  Dam  No.  2,  1,810  feet ;  and  the  ralsiug  of  Dam  No. 
5  and  repair  of  shore  protection  above  and  below. 

^^—•—^^ 
'General  office  expenses  and  deterioration  of  plant  not  include^. 
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The  unonnt  of  materUl  pat  in  the  work  wma :  Rock,  4«5G0  eobic  ymrdt ;  brwk,  UB 
onbio  yards;  at  a  total  coet  of  $6,549.,  or  an  average  of  $1.01  per  cubic  yard  ii  pboc 
It  18  not  tbooffht  that  farther  work  will  be  needed  the  preaent  eeaaon,  mthtckmrni 
IB  now  in  exMilent  condition. 

GUTTKNBKSO  TO  WAUPBTOX. 

An  allotment  of  $90,000  was  made  for  work  in  1887  in  this  stretch  of  rirer,  Uaaki 
in  lenffth.  It  is  proposed  to  perform  the  following,  or  as  mach  of  it  as  caa  be  aceaB- 
plisbea  with  the  rands  available  and  may  seem  advisable  at  time  of  oonstmetios,nt: 
Raise  the  wing-dams  at  foot  of  Cassville  Slongh  and  the  closing  dam  in  chate  of  hiad 
192 ;  aboat  2,000  feet  of  shore  protection  in  Cassville  Slough ;  closing  dams  as  Jack 
Oak  Slougb  and  Banker  Chate,  and  aboat  2,000  linear  feet  of  shore  prottctisa  m 
Island  196  and  in  bend  opposite. 

The  contract  for  the  work  was  let  to  Sid.  J.  Tniax,  of  Hastings,  Minn.,  at  |1  per 
cable  yard  for  rock  and  $1  for  brash.  Operations  did  not  commence  until  Jib  i 
1887. 

ROCK  ISLAND  RAPID6. 

(Wotioas  is  1886  (at  Duek  Crmk  C]UH»).~The  act  of  Congress  of  Angost  S,  Wk 
nnder  head  of  Improving  Mississippi  River,  from  Saint  Paul  to  Dee  Moines  RiyiiL 
contains  the  following:  "Of  which  amonnt  $6,000,  or  so  much  thereof  as  mijke 
necessary,  shall  be  applied  to  the  removal  of  the  rock  at  Dock  Creek  ChAin,  as  BKt 
Island  Rapids." 
For  the  expenditore  of  the  above  sam  the  following  proiect  was  presented  br  m: 
**  The  rock  in  oaestion  above  the  established  grade  of  the  rapids  imptovesiat  is 
in  scattered  patcnes  and  can  be  most  advantageoosly  removed  by  chisel  and  dR4^ 
or  by  submarine  blasting  and  dredge,  its  location,  quantity,  and  depth  ef  esniv 
not  iostifying  the  ase  of  coffer-dams.  I  would  propose  to  remove  as  mach  of  tkr 
rock  as  can  be  disposed  of  with  the  sum  available  by  one  of  the  two  methods  im 
mentioned,  and,  to  facilitate  the  work  and  take  advantage  of  the  preaent  favonkk 
season  and  stage  of  water,  would  respeotfally  ask  authority  to  invite  bids  by  eixcaar 
at  ten  days'  notice." 

•  •••••  « 

The  proiect  having  been  approved  by  the  Chief  of  Engineers,  proposals  fat  f^ 
forming  the  work  were  .asked  by  circnlar. 

On  C^tober  4,  in  accoidance  with  his  proposal,  an  agreement  was  made  with  L I 
Whitney  for  the  removal  of  solid  rock,  at  the  rate  of  |7  per  cabic  yard.  Ssbi' 
qnently  an  arrangement  (afterwards  approved  by  the  Chief  of  Engineeia)  was  m^ 
with  him  to  dredge  up  loose  rock  at  |8  per  hour,  actual  working  time.  The  ekm 
was  in  operation  thirty  actual  working  aays,  being  laid  up  for  winter  November  it 
The  average  amount  broken  was  14.83  cubic  yards  per  dsy  (solid).  The  drvdge  v« 
employed  in  removal  of  the  rock  broken  by  chisel  ten  days  and  made  an  avenc^^ 
44.48  cubic  yards  (solid)  per  day.  The  dredge  was  employed  on  loose  rock  sixty^{is 
hours,  removing  129.83  cubic  yards,  at  a  cost  of  $4.19  per  yi^d. 

8UMMART. 

444.84  solid  cubic  yards  rock  by  chisel  and  dredge,  $7 $3;U1S 

1529.83  solid  cubic  yards  rock  (loose),  at  $4.19  (w  hours,  at  $8  per  boor)  . ..        54X9 
Engineering  and  contingencies .|0l79 

Total A,UkS 

Opetaium9  is  1887  (ol  CssipMr«  Cftsia).^An  allotment  of  $10,000  was  made  ht 
work  in  1887,  in  removing  projecting  points  of  rock  and  ledges  moch  interferioc  vrtk 
navigation,  at  Saint  Louis,  Cabin,  Campbeirs,  and  Moline  Chains,  and  for  ooDtuanc 
operations  at  Duck  Creek  Chain.  Proposals  for  performing  the  work  were  inrain 
and  an  agreement  was  made  with  A.  J.  Whitney,  of  Rock  Island,  the  lowcet  biddkr. 
for  removing  rock  at  $7  per  solid  cubic  yard  and  $8  per  hour  for  hire  of  drfdgitf 

Slant.  These  prices  are  the  same  as  those  paid  in  1886.  Work  was  commeDccdlf» 
,  at  CampbelPs  Chain,  with  one  dredge  and  one  chisel-boat^  and  was  eaincd  m 
until  June  30,  with  many  interruptions  from  high  water,  winds,  and  aocideatsw  Ai 
times  two  chisel-boats  were  at  work.  The  rock  at  Campbell's  Chain  was  foond  Is  ^ 
much  harder  than  was  anticipated  and  progress  has  been  very  slow.  It  is,  howtvsi; 
thought  that  work  at  this  chain  can  be  completed  in  July  sjid  thie  plant  moved  li 
Saint  Louis  Chain. 

Up  to  the  close  of  the  month  296.34  solid  cubic  yards  of  rock  bad  been  sxcavsie4 
and  removed,  and  the  dred^  had  been  employed  in  removing  loose  rock  from  tks 
head  of  the  chain  I77f  hours. 
Mr.  C.  H.  Beuck  was  the  local  inspector. 
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Ain>ALnsiA. 

Ao  allotment  of  $3,000  was  made  in  1887  for  repairing  the  dam  at  Andaloaia  Chate 
and  iu  bnilding  a  dam  at  Vela  Chate.  This  work  was  accomplished  in  April,  1887, 
by  hired  labor  and  purchase  of  rock  in  open  market,  the  st«am-lannch  I/miM  and  a 
fleet  of  6  barges  being  nsed  for  moving  the  material. 

Total  amount  of  rock  pat  in  the  work,  3,411  cnbic  yards. 

BUOTS  ON  BOCK  ISLAND  RAPIDS. 

On  November  1-3,  1886,  the  bnoys  were  taken  in  and  stored  for  the  winter,  all  the 
ranges  being  carefallv  examined  and  verified. 

On  March  19, 1887,  launch  Lauiat,  with  steam-drill  boat  and  small  flat,  liegan  reset- 
ting the  bnoys,  and  the  work  was  completed  March  31.  There  were  added  to  the  old 
system  of  26  buoys  3  new  ones,  numbered  9i,  12i,  ahd  17^.  The  position  of  No.  10 
was  changed.  All  the  range  stakes  were  carefully  looked  up,  reset,  and  changed 
where  necessary,  and  repainted.  The  old  mooring>chains  were  found  at  Nos.  1,  3,  4, 
5, 7, 8, 9, 11. 12, 13, 14, 16, 17, 18, 19,  and 22,  and  new  bolts  and  chains  were  put  in  at  Nos.. 
2,  G,  10, 15, 20, 21, 23, 9i,  12^,  and  17^.  When  bnovs  are  carried  away  by  rafts,  as  some- 
times happens,  they  are  reset  by  Mr.  C.  H.  Beuck,  inspector.  They  have  been  proved 
to  be  of  mnch  aid  to  navigation. 

REMOVAL  OF  WRECKS  AT  WABASHA  AND  HA8TIN08— THE  ROTAL  ARCH. 

% 

The  barge  wreck  at  Wabasha  and  those  of  the  Harris  and  Teaiman^  below  Hastings, 
being  great  obstructions  to  navigation,  were  removed  by  hired  dredge  in  October, 
1886,  at  a  cost  of  $1,048.  The  Harris  was  a  stem- wheel  boat  200  feet  long  and  35  feet 
beam,  sunk  in  1864.  Her  machinery,  as  also  that  of  the  Ffafman,  had  been  previously 
removed.    The  Yeatmatiy  sunk  about  1860,  was  about  150  feet  long  and  25  feet  beam. 

The  Boyal  Aroh^  a  side- wheel  boat  about  240  feet  long  and  40  feet  beam,  sunk  in 
1856  about  9  miles  below  Dubuque,  Iowa,  was  removed  by  United  States  dredse  PA<0- 
fitx  July  7  to  15,  1886.  Nearly  all  of  her  machinery  had  been  taken  off  at  tne  time 
she  was  sunk.    Cost  of  removal,  $474.41. 

UNITED  STATES  DREDGE  PH(ENIX. 

An  allotment  of  $5,000  was  made  for  1887  for  expenses  of  dredging  in  cutting  new 
channels  at  obstructed  points.  The  dredge  Phanix,  assisted  by  tow-boat  J,  G,  Parke, 
was  employed  on  this  duty  during  the  month  of  June,  1887,  and  succeeded  in  open- 
ing good  steam-boat  channels  at  Red  Rock,  Merrimac,  and  Frenchman's  bars,  and  at 
Island  No.  17.  Amount  of  material  removed  during  progress  of  work,  24,953  cubic 
yards. 

SNAG-BOAT  GENERAL  BARNARD. 


No  funds  being  available  under  special  appropriation  for  operating  snag-boat  at 
beginning  of  year,  a  small  aillotment  was  made  from  this  appropriation  &r  urgent 
work. 
Operations  are  given  under  head  of  improvement  of  Upper  Mississippi  River. 
Amount  expended  for  snag-boats,  $2,836.67. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistami  Engimser, 
Mbj,  a.  Mackenzie, 

Corps  of  Engineers,  U,  8.  A, 


report  of  mr.  m.  meigs,  united  states  civil  enginbbr. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  July  13, 1887. 

Major  :  I  have  the  honor  to  make  the  following  ann  nal  report  for  the  fiscal  year  ending 
Jane  30, 1887,  of  work  in  my  charge  under  appropriation  for  **  Improving  Missibsippl 
Biver  fh>m  Saint  Paul  to  Des  Moiues  Rapids."  These  works  were  as  follows:  (1)  Re- 
moving rock  from  channel  of  Mississippi  River  at  Drew's  Prairie,  (2)  repairing  Sho- 
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was,  at  low  water,  bQt2  feet  ou  this  patch,  and  it  was  resolved  to  remote  it.    ' 
States  drill- boat  34  was  pat  to  work  on  it  November  1-10,  1886,  followed  by 
SUtes  dredge  No.  1,  November  11  and  12, 1886,  and  May  24  to  Jane  9,  1887.     Tb 
aocomplished  is  as  follows,  the  pat<:h  being  excavated  to  5  feet  below  low  wat 

Holes  drilled 

Holes  blasted 

Dynamite  used pounds. 

Book  and  gravel  dredged : yards., 

RKPAIBIKO  8HOKOKON  WEST  DAM. 

The  two  dams  in  Shokokon  Slongh  bad,  in  the  coarse  of  foor  years  since  th< 
stmotion,  settled  to  snch  an  extent  as  to  greatly  impair  their  asefalDess.  . 
water  there  was,  for  a  great  portion  of  the  dams,  4  feet  of  water  passing  over, 
considering  the  swiftness  of  the  cnrreut  at  the  crest  of  the  dam,  made  it  qnesti 
whether  the  dams  interposed  any  appreciable  obstmction  to  the  flow  of  wat«r  tl 
Shokokon  Slongh. 

October  13,  ld8G,  dredge  No.  1,  tow-boat  No.  3,  and  laancb  Lucia  were  pat  a 
making  repairs.  Dredge  No.  I  was  employed  from  October  13  to  November  IC 
and  Jane  9  to  21, 1887.  Piling  was  driven  throa^h  the  length  of  the  dam  at  in( 
of  &  feet,  and  against  these  short  plank  were  laid  to  break  the  foree  of  the  oi 
which  was  so  swift  as  the  work  progressed  that  large  stone  wonld  be  swept  aw* 
for  the  plank. 

The  eravel  with  which  it  was  attempted  to  repair  this  dam  wva  bronght  fn 
foot  of  Burlington  Bluffs,  abont6  miles  distant.  It  was  finally  found  expedi 
use  with  the  gravel  a  larger  proportion  of  rock,  the  latter  being  towed  from  N; 
a  distance  of  32  miles.  Tow-boat  No.  3  made  two  trips  daily  and  brought  200 
yards  at  a  trip,  provided  she  was  kept  at  this  work  only.  Tho  up  trip  wit 
barges  required  five  to  eight  hours,  according  to  the  stage  of  water. 

The  piling  put  in  was  found  to  be  of  tho  greatest  service  in  handling  the  barg 
in  holding  them  in  line,  besides  keeping  the  rock  from  washing  away  as  it  was  i 
November  13,  1H86,  the  fleet  was  withdrawn  and  pot  into  winter  quarters,  i 
time  the  dam  was  about  6  inches  out  of  water  the  entire  length,  with  a  fallovc 
3.72  feet ;  the  stage  of  water  at  Rock  Island  3  feet,  at  Keokuk  3  feet. 

In  June,  1887,  a  break  occurred  near  the  west  end  of  dam  and  was  filled  wi 
cubic  yards  of  rock.    At  this  time  there  was  a  head  of  nearly  6  feet. 

The  materials  used  in  this  work  were  as  follows : 

Book cubic  yards..  2,( 

Gravel do 2,1 

Piling ^ linear /eet..  1,1 
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the  face  of  the  dam  aod  is  oovered  with  grayel.    The  effect  of  this  was  t<>  increase  the 
fall  over  the  dam  from  about  4.5  feet  to  o.2  feet,  in  the  coarse  of  a  few  days. 
The  materials  used  in  the  repairs  are  as  follows : 

Book cubic  yards..  3,075.88 

Brash. .^ do.-..  707.66 

GraTcl do 2,657.60 

Piling anealfeet..  3,130 

Poles ^umber..  166 

YIXXN  OHtTTB  DAM. 

This  chute,  which  has  been  enlarged  for  the  last  few  years  at  the  expense  of  the 
main  channel,  had,  at  the  beginning  of  the  work,  attained  the  dimensions  of  500  feet 
wide  by  12  to  18  feet  deep  at  the  site  of  the  dam,  with  a  strong  current.  Piling  was 
driven  acroes'  it  early  in  June,  and  on  the  22d  Uie  tow-boat  Vixm  and  dredge  x^o.  1 
were  put  at  work  to  close  the  chute. 

The  dam  consists  of  a  row  of  piling  6  feet  apart,  befow  which  an  apron  of  brush  and 
rock  extends  down-stream  35  feet.  At  the  piling  loose  rocks  were  thrown  in,  while, 
with  dump-boats,  the  upper  side  of  the  rock  pile  was  backed  with  gravel,  tho  inten- 
tion being  to  provide  a  water-tight  function  between  the  dam  and  the  sandy  bottom. 

When  the  rock  had  attained  a  height  of  8  feet  above  the  bottom  the  gravel  was  dis- 
continued.   The  dam  is  to  be  finished  with  brush  and  stone  in  the  usual  manner. 

The  material  aoooont  to  date  is  as  fpUows : 

Bock cubic  yards..  1,637.36 

Brash do....  911 

Gravel do 2,972 

Paes lineal  feet..  2,233 

Poles number..  166 

BULSTmO  BOCK  BBLOW  DAIXA8  CITT,  ILLINOIS. 

The  drill-boat  was  put  at  work  blasting  detached  bowlders  from  the  vicinity  of 
Pontoosao  late  in  November,  1886.  These  bowlders  had  been  located  by  a  survey 
made  in  the  summer  of  1886,  and  some  of  them  were  above  the  surface  at  low  water. 
They  nroved  to  be  of  the  hardest  granite  and  were  drilled  with  difficulty,  though 
they  new  all  to  pieces  when  blasted.  Three  holes  were  drilled  and  as  many  bowlders 
exterminated..  Eighteen  pounds  of  dynamite  were  used.  There  still  remains  a  num- 
b^  of  high  rocks  to  blow  up  and  remove. 

The  rock  for  the  works  enumerated  above  has  been  taken  from  t^e  vicinity  of  Nairvoo, 
111. 

RKPAIRING  PLANT. 

A  great  number  of  boats  and  barges  were  hauled  out,  repaired,  and  calked  during 
the  year.  Of  these  repairs,  detailea  statements  have  been  made  monthly  and  it  is  not 
deemed  necessary  to  recite  but  a  few  of  the  leading  facts. 

Quarter- boats  45  and  46  had  complete  new  hulls  put  under  them,  besides  painting 
and  renovating ;  drill-boat  34  was  constructed  out  of  the  old  Rock  Island  Rapids 
drill-boat  and  that  belonging  to  the  Des  Moines  Rapids  appropriation,  the  hull  being 
an  old  65-foot  barge  and  the  cabin  being  built  mostly  out  of  the  cabin  of  the  Des 
Moines  Rapids  drill-boat ;  pile-driver  73  had  a  complete  new  set  of  leaders  made,  8 
feet  higher  than  the  original  ones,  and  was  otherwise  repaired.  More  than  thirty  dif- 
ferent boats  were  worked  on,  to  a  greater  or  less  extent. 
Very  respectfully,  your  obedient  servant, 

M.  Mrios, 
MiO*  ^  BiACKKNZiB,  United  State9  Civil  Engineer, 

Corpe  of^ngineere,  U,  8.  A. 


Z  4. 

IMPROVEMENT  OF  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

At  the  beginning  of  the  fiscal  year  there  was  on  hand  a  balance  of 
$10,000,  but  thisamonnt  was  not  available  for  any  work  under  the  ap- 
proved project  tor  the  Des  Moines  Kapids  Improvement,  having  been 
allotted  by  Congress  to  the  consti*uction  of  a  pier  below  the  Des  Moines 
Bapids  Canal.  Tbe  act  of  Congress  approved  August  5,  1886,  con- 
tained an  item  of  $26,250  for  the  Des  Moines  Kapids,  but  of  this  amount 
$15,000  was,  by  the  act,  allotted  to  pier  construction,  leaving  bat 
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$11,250  as  the  actaal  appropriation  for    the  '^  improvement  of  Dm 
Moines  Bapids." 

The  work  accomplished  during  the  past  year  has  been  the  layinf  of 
1,353  sqnare  yards  of  blope  wall  on  the  canal  embankment,  and  tin 
placing  of  1,313.46  cabic  yards  of  mbble>stone  aloD|^  the  foot  of  tk 
embankment  on  the  river-side.  About  600  yards  of  riprap  £Me  stOM 
received  during  the  year  remains  on  hand  unlaid. 

Stone  for  this  work  has  been  procured  from  the  Sonora  Quarries  oiider 
contract  with  Patterson  Brothers,  of  Keokuk,  Iowa.  The  abstract  of 
proposals  for  furnishing  stone  will  be  found  with  report  on  constnK- 
tion  of  dry-dock. 

The  details  of  the  work  of  the  past  year  will  be  found  in  the  appended 
report  of  Mr.  M.  Meigs,  CTnited  States  Civil  Engineer,  under  wlioie 
supervision  the  work  has  been  carried  out. 

The  work  yet  remaining  to  be  done  t9  complete  this  improvemeotii 
accordance  with  the  project,  which  has  received  the  approval  of  Coft- 
gress,  is  a  small  amount  of  blasting  and  dredging  in  the  channel  abon 
Kashville,  raising  lock-walls  4  feet  at  lower  and  middle  locks,  refill- 
ing and  completing  paving  of  canal  embankment,  building  sluices  fv 
removing  sediment,  building  an  office  at  the  lower  lock,  and  oompledaf 
the  lock  grounds. 

In  the  construction  of  the  dry-dock  at  the  Des  Moines  Bapids  Canili 
the  openings  for  emptying  the  dock  have  been  made  very  large,  witht 
view  to  sluicing  through  them  the  muddy  water  which  comes  into  the 
canal  from  Price's  Creek  during  freshets.  It  is  thought  that  tJieM 
openings  will  serve  as  one  of  the  sluice-ways  heretofore  projected  ibr 
assisting  in  removing  mud  brought  into  the  canal  by  the  creeks. 

There  is  now  available  ^'for  pier  construction  in  extending  the  outer 
wall  of  canal  to  the  pivot-pier  of  bridge"  at  Keokuk,  $25,000;  but  no 
work  on  a  pier  has  been  commenced,  for  the  reason  that  the  exact  widM» 
of  Congress  are  not  known ;  and  if  such  were  known,  the  amount  ot 
hand  is  not  sufficient  to  justify  the  commencement  of  any  pier  that  will 
stand  in  the  location  proposed.  But,  under  the  circumstances,  tiie 
delay  in  commencement  is  not  iAJurious  to  the  interests  of  navigatios, 
for  if  any  pier  such  as  is  designated  by  the  act  is  to  be  built  it  can  be 
completed  in  one  season,  and  as  a  partial  construction  would  be  injt* 
rious  rather  than  beneficial,  it  appears  desirable  to  delay  the  work  tiD 
there  are  sufficient  funds  on  hand  to  complete  a  suitable  structure.  9o 
detailed  plans  for  such  a  structure  have  been  officially  prepared  or  pi^ 
sented,  and  such  plans  can  not  well  be  prepared  until  the  exact  wishes 
of  Congress  in  the  matter  are  known.  It  is  hoped,  though,  that  no 
further  allotments  for  a  permanent  pier  may  be  made,  it  being  believed 
that  the  same  would  be  an  unnecessary  expenditure  of  money.  But 
such  action  is  recommended  as  will  permit  the  construction  of  tiie 
structure  suggested  by  the  War  Department ;  that  is,  a  floating  boon. 
Such  a  structure  will  far  better  serve  the  interests  of  navigation,  be 
more  easily  cared  for,  and  will  cost  but  a  fraction  of  the  amount  re- 
quired for  a  pier.  This  matter  is  referred  to  in  Senate  Ex.  Doc  Ka  73, 
Forty-ninth  Congress,  second  session,  where  the  following  legislatioi 
is  recommended : 

That  as  maoh  as  may  be  necessary  of  the  |25,000  appropriated  in  acts  of  Jnlj  ^ 
1884,  and  Aneust  5,  1886,  for  the  construction  of  a  pier  at  the  outer  wall  of  the  ba 
Moines  Rapids  Canal,  may  be  expended  In  the  establishment  of  a  floating  boom,eoa- 
neoting  said  wall  with  the  npper  draw-rest  of  the  bridge  at  Keokuk,  if,  in  the  opiaioa 
of  the  Secretary  of  War,  snch  work  wonld  best  serve  the  interests  of  navigatioo,  aai 
that  the  remainder,  if  any,  may  be  used  in  oontinaing  the  improTeoMAt  of  the  Dm 
Moines  Bapids  under  present  project. 
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The  ^ct  that  an  appropriation  has  been  made  for  this  pier  has  made 
it  inexpedient  to  call  on  the  company  owning  the  Keokuk  bridge  for 
rnich  work,  nnder  section  8  of  the  river  and  harbor  act  of  July  5, 
1884,  as  has  been  required  at  the  hands  of  companies  owning  other 
bridges  over  the  'upper  Mississippi  Hiver.  And  this  is  somewhat  un- 
fortunate, as  at  no  point  is  work  more  desirable.  The  Keokuk  bridge, 
unfortunately  for  the  interests  of  navigation,  was  built  at  the  foot  of 
the  Des  Moines  Bapids  with  the  draw  below  and  but  a  short  distance 
from  the  lower  lock  of  tbe  canal;  and  the  bridge  company  have  added 
additional  difficulties  by  letting  portions  of  the  long  pier  go  to  ruin. 

The  dangers  to  navigation  due  to  the  unfortunate  location  of  the 
Keokuk  Bridge  can  probably  be  overcome  to  as  great  an  extent  as  is 
practicable  by  the  construction  of  the  floating  boom  recommended  by 
the  War  Department.  And  if  authority  be  granted  for  such  construc- 
tion by  Congress  the  boom  can  be  quickly  constructed  without  further 
appropriation  of  money^  and  immediate  relief  will  be  given,  whereas  if 
the  construction  of  a  pier  be  required,  it  is  probable  the  interests  of 
navigation  will  still  have  a  long  time  to  wait  for  the  relief  they  are  so 
justly  entitled  to. 

There  has  been  allotted  and  appropriated  for  the  improvement  of  the 
Des  Moines  Bapids,  including  $25,000  for  the  pier  at  the  foot  of  the 
canal,  td,517,950.  There  has  been  expended  by  vouchers  to  date 
$4,488,950.85,  and  the  net  cost  of  the  work  to  the  United  States,  con- 
sidering $125.25  received  from  sale  of  fuel  and  $1,019:12  repaid  to  the 
Treasury,  has  been  to  June  30,  1887,  $4,487,806.48.  These  expendi- 
tures include  the  cost  of  operating  the  canal  for  tbe  time  previous  to 
the  making  of  special  appropriations  for  such  purpose. 

There  is  a  balance  on  hand  of  $29,124.40,  but  this  amount  includes 
$25,000  set  aside  by  act  of  Congress  for  the  construction  of  a  pier  at 
the  foot  of  the  canal.  The  actual  balance  which  is  available  for  work  in 
accordance  with  the  approved  project  is  only  $4,124.40. 

There  is  required  to  complete  the  improvement  in  accordance  with 
approved  project  $80,495.  This  amount  includes  $25,000  which  is 
added  to  replace  the  amount  allotted  by  Congress  from  previous  appro- 
priations for  pier  construction.  K  further  allotments  for  the  pier  are 
made  the  amounts  must  be  added  to  the  estimated  amount  required  for 
completing  improvement  in  accordance  with  existing  project 

The  completion  of  this  work  has  been  greatly  delayed  by  the  com- 
paratively small  appropriations  allowed  for  a  number  of  years.  And 
this  delay  has  increased  the  cost  of  the  work.  It  is  desirable  in  the  in- 
terest of  economy  that  the  amount  required  for  completion  be  given  in 
a  single  item. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approvedJuDe  23,  1866 - $200,000 

By  act  approved  March  2, 186/ 500,000 

By  act  approved  July  25, 1868  (allotment) 300,000 

By  act  approved  April  10, 1869  (allotment) 178,200 

By  act  approved  December  23, 1869 200,000 

By  act  approved  July  11,1870 400,000 

By  act  approved  January  18, 1871 341,000 

By  act  approved  March  3, 1871 250,000 

By  act  approved  June  10,  1872 400,000 

By  act  approved  March  3, 1873 400,000 

By  act  approved  June  23,  1874 400,000 

By  act  approved  March  3, 1875 480,000 

By  act  approved  August  14, 1876 230,000 

By  act  approved  June  18,  187H  (allotment) 62,500 

By  act  approved  March  3, 1679 25,000 
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By  act  approyed  Jane  14, 1880 |90.m 

By  act  approved  March  3,  1881 ^W 

By  act  passed  Angost  2,  1882 30,009 

By  act  approved  July  5, 1884 50,000 

By  act  approved  Aagost  5, 1886 26,S0 

Total 4,5lf.W 

Monetf  HatemenL 

July  1, 1886,  amount  avaUable $10,000.00 

Amonnt  appropriated  by  aet  approved  Aagnst  5, 1886 26,250100 

36,250.00 
Jaly  1. 1887,  amoant  expended  daring  fiscal  year,  exelosive  of 

liabUities  outstanding  Jaly  1, 1886 $6,786.47 

Joly  1, 1887,  outstanding  liabiUties 339.13 

7,125l60 

July,  1887,  amount  available 29,19110 

{Amount  (estimated)  required  for  completion  of  existing  project 80,  496l  00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year'ending  June  30,  18h9    80,  496l  00 
Submitted  in  compliance  with  requiroments  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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kkpobt  of  mr.  ic  mkios,  unttbd  8tati8  dvll  kkginxxr. 

Unitkd  States  Enginkkr  Officx, 

Keokuk,  lotra,  Julg  16,  18^. 
Major  :  I  have  the  honor  to  submit  the  following  roport  on  improving  Dee  Moinei, 
Rapids,  for  the  fiscal  year  ending  June  30,  1887 : 
The  project  approved  SeptemlMr  9,  1886,  embraced  the  following  items : 

1.  Removing  rook  above  Nashville,  twenty  days  use  of  towboat,  at  $1,500  per 
month $1,000 

2.  Porohasing,  towing,  and  placing  1,000  cubic  yards  of  riprap  stone  for  canal 
embankment,  at$l  per  cubic  yM. 1,000 

3.  Purohasing,  towing,  and  placing  2,000  cubic  yards  of  riprap  Hce  stone  for 
canal  embankment,  at  $3.75  per  cubic  yard 7,500 

4.  Contingencies  of  engineering  and  work  which  can  not  be  anticipated ....       1, 750 

11,250 

This  sum,  together  with  the  amount  ($25,000)  available  for  constructing  a  pier  to 
connect  the  lower  lock  with  the  Keokuk  and  Hamilton  Bridge,  makes  up  the  amonat 
available  July  1,  1886  ($36,^^50). 

RIPRAPPINO  THB  CANAL  KMRANKMRKT. 

The  work  of  riprapping  the  canal  embankment  has  proceeded  slowly.  On  October 
22,  a  contract  for  1,000  cubic  yards  of  rubble  filling  stone  and  2,000  cnbie  yards  of 
riprap  face  stone  was  let  to  Patterson  Brothers,  of  Keokuk,  Iowa.  Of  this  amoant 
thero  has  been  delivered  by  the  contractors  up  to  June  30,  1887 : 

Rubble  filling  stone cubic  yards..     1,313l46 

Riprap  face  stone do l,09bi.€l 

This  stone  was  delivered  on  barges  at  the  ouarry  by  the  contractors,  and  towed  to 
the  embankment  by  the  United  States  launch  Luda.  The  rubble  filling  was  placed 
along  the  embaukment  on  the  outside  from  sections  59  to  69  to  form  a  tow  to  tb«  slope- 
wall  when  started.  The  riprap  faM»  stone  was  unloaded  on  sections  59  to  69.  Ooe 
thousand  three  hundred  and  (ifty-three  sauaro  yards  were  laid,  and  there  remains  s 
larger  part  of  the  rock  unloaded,  still  unlaid.  The  extraordinary  low  stage  of  water 
has  been  favorable  to  the  patting  in  the  footof  the  wall  alonjyc  the  outside  of  the  em- 
bankment, but  it  has  made  the  towing  over  the  rapids  very  difficult. 

RAISING  WALLS  AT  LOWER  LOCK. 

This  work  \\aa  \MeTi  \m\x)\iQVi«d  since  the  last  annual  report,  tho  funds  not  beisf 
tafficient  to  wsxT^ut  vji^XXiw^i,  XwAXk:^  ^^\i^  "Wivw^  "nmains  a  soiall  Mnooht  of  cm 
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Btoae  and  backing,  ready  to  be  laid  when  a  new  appropriation  becomes  available, 
yiz: 

Cat  stone  on  hand  Jnne  30,  1887 cnbic  yards..      42. 16 

Backing  stoneon  hand  June  30,  1887 do 127.00 

RBMOYINQ  ROCK  FKOM  THE  CHANNEL  ABOVE  NASHVILLE,  IOWA. 

The  canal-dredge  and  tow-boat  Vixen  worked  from  Angust  9  to  30,  188G,  removing 
stray  rock  from  the  channel  above  Miller's  Ran  and  Montrose ;  bat  this  work  was  for 
taking  out  isolated  rocks,  many  of  which  no  doubt  were  brought  in  by  the  ice  since 
the  channel  was  originally  cleaned  ont.  The  expense  was  charged  to  the  allotment 
for  operating  and  care  of  Des  Moines  Rapids  Canal. 

The  rock  removed  was  small  in  amouut,  the  dredge  having  to  pick  up  isolated 
bowlders  and  losing,  of  coarse,  much  time  in  the  operation.  Part  of  the  time  a  diver 
was  employed  to  chain  rock  that  could  not  be  gotten  into  the  dipper.  Rock  dredged, 
209  cable  yards. 

The  effect  of  this  work  is  to  give  a  channel  from  Montrose  to  Nashville  which  af- 
funis  4i  feet  at  low  water  of  1^,  a  depth  6  inches  greater  than  obtains  at  the  Rock 
Island  Rapids,  and  sufficient  for  the  present  needs  of  commerce.  There  is  a  section  of 
the  channel  between  Nashville  Coffer-dams  Nbs.  1  and  2  which  has  not  yet  been  exca- 
vated and  which  is  from  0.0  to  1  foot  above  grade ;  but,  as  the  boats  have  no  diffi- 
onlty  in  passing  the  rapids  at  present  without  this  excavation,  it  was  thoaght  de- 
sirable to  leave  it  to  the  last. 

OFFICE  BUILDING. 

The  necessity  for  a  proper  office  building  has  been  often  stated  and  is  a  part  of  the 
official  approved  project  for  completing  the  canal.  Up  to  the  present  time  no  fond 
has  been  available  for  the  parpose,  however,  and  the  office  is  still  in  embryo. 

SLUICES  FOR  CANAL. 

The  slnice  for  discharging  the  muddy  flow  of  waters  of  Price's  Creek  into  the  river 
has  been  bnilt  in  connection  with  the  dry-dock,  so  that  this  part  of  the  project  for  the 
canal  may  be  considered  accomplished.  The  extra  expense  lincideut  to  the  above 
work  should  be  credited  to  the  dry-dock  and  paid  by  the  appropriation  for  improving 
Des  Moines  Rapids. 

CONTINGENCIES. 

Under  it«m  4  of  project  approved  September  0, 1886,  a  considerable  number  of  ex- 
penditures for  repairs  are  charged,  such  as  repairs  to  buildings,  wheelbarrows,  barges, 
etc  The  old  pair  of  horses  bmonging  to  the  appropriation  for  improving  Des  Moines 
Rapids,  and  which  have  been  in  constant  use  since  1875,  were  sold  at  auction  and  re- 
placed by  a  new  team  at  an  expense  of  $.300. 

DISTRIBUltON  OF  EXPENDITURES. 

Repairs  to  dredge,  new  chain $118.02 

Purchase  of  new  horses 300.00 

Purchase  of  new  skiff.: 40.00 

Repairs  to  plant,  putting  np  ice  for  use  of  boats,  etc 323.42 

Parohase  of  stone 3,052.16 

Labor,  towing  and  laying  stone 2,099.71 

Subsistence  of  launch,  towing  stone 80.45 

Fuel  of  launch,  towing  stone 70.40 

Contingent  office  expenses  • 551.81 

6,635.97 
Retained  percentage  on  stone 339.13 

6, 975. 10 

MATERIAL  ACCOUNT. 

Rubble-stone  received,  cubic  yards 1,313.46 

Rubble-stone  put  in,  cubic  yards 1,313.46 

Rip  rap  face  stone  received,  cnbic  vards 1,098.61 

Rip  rap  face  stone  laid,  cubic  yards  (approximate) 500.00 

Slope  wall  laid,  square  yards 1,353.00 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
Mi^.  A.  Mackenzie,  United  Statu  OvoW.  E^v^iuMf « 

Corpe  of  Engineen,  U.  8,  A, 
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OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL. 

The  Des  Moines  Bapids  Canal  was  open  for  navigation  daring  the  past 
year  238  days,  during  which  time  there  passed  through  it  990  steuB- 
boats  and  318  barges,  carrying  20,797  passengers,  52,815  tons  of  mer- 
chandise, and  366,432  bushels  of  grain.  There  also  passed  throng 
178,754,876  feet  of  lumber,  24,827,000  feet  of  logs,  90,549,922  shingK 
and  49,961,781  lath.  The  traffic  of  the  year  as  regttrds  rafts  of  logs  and 
lumber  was  greatly  increased  over  former  years  by  the  low  stage  of 
water  requiring  the  use  of  the  canal. 

The  dei>osits  washed  into  the  canal  from  adjoining  bluffs  has,  as  heI^ 
tofore,  been  a  continual  source  of  trouble,  and  during  a  portion  of  tJie 
year  it  was. necessary  to  keep  a  dredge  at  work  day  and  night  to  pr^ 
vent  an  interruption  of  traffic  SeVenty-eight  thousand  five  hundred  aod 
thirty-seven  cubic  yards  of  material  were  dredged  daring  the  3'ear. 

For  some  time  back  the  removal  of  material  has  hardly  kept  pace 
with  the  filling,  but  it  is  intended  during  the  coming  season  to  materi- 
ally iucrease  the  amount  of  dredging.  When  the  necessity  for  this 
excessive  amount  of  dredging  is  done  away  with,  which  resolt  it  ii 
expected  will  be  accomplished  by  sluices  to  be  built  in  connection  wiik 
improving  Des  Moines  Bapids,  the  expenses  of  operating  the  canal  cti 
be  materially  reduced. 

Daring  the  past  year  electric  lights  were  put  on  dredge,  for  night 
work,  and  at  the  middle  lock.  All  the  locks  are  now  provided  witk 
electric  lights,  and  passage  of  the  canal  is  made  much  easier  therebr, 
especially  for  rafts. 

The  four  cribs  located  above  the  guard-lock  have  proved  of  great 
assistance  to  boats  entering  the  canal  from  above,  and  it  is  proposed, 
during  coming  season,  to  still  further  facilitate  entrance  by  placing  ii 
front  of  the  piers  a  floating  boom. 

The  gates  of  the  canal  are  getting  old,  and  extensive  repairs  an 
needed.  Such  repairs  were  to  have  been  carried  out  during  the  part 
year,  but  circumstances  did  not  permit.    They  will  be  made  next  winter. 

The  operating  and  care  of  the  canal  ard  in  the  immediate  charge  ci 
Mr.  M.  Meigs,  United  States  civil  engineer,  whose  report,  giving  tte 
operations  of  the  year  in  detail,  is  appended. 

Tables  are  given  with  this  report  which  show :  (1)  Expenditures  for 
fiscal  year  ending  June  30,  1887;  (2)  comparative  traffic  statemeot 
showing  the  total  traffic  that  has  passed  throagh  the  canal  since  iu 
opening  in  1877 ;  (3)  comparative  expenditures  for  operating  and  oaie 
Des  Moines  Bapids  Ganal  for  fiscal  years  1882  to  1887. 

The  expenses  of  operating  and  care  are  now  provided  for  by  an  in- 
definite appropriation  made  by  act  of  March  3, 1881. 

The  original  estimate  f6r  operating  and  care  was  $40,000  per  annmi* 
and  with  all  parts  of  the  canal  in  good  condition  the  expenses  can  be 
reduced  considerably  below  this  amount-  But  so  long  as  the  item  of 
dredging  remains  as  large  as  at  present,  and  when  it  is  necessary  to 
replace  worn-oat  parts  or  appliances,  the  expenses  will  be  necessarilj 
increased  beyond  the  original  estimate. 

The  approved  project  for  the  fiscal  year  ending  June  30, 1888,  is  m 
follows: 

Office  and  general  admhiistration : 

8a\M\«a 15,000 

BnpplVoa 250 

Miaoe^Kiasi<boxia • • S50 

tk8» 
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Caoal  and  locks : 

Labor $18,000 

Supplies 2,000 

Current  repairs 4,000 

$24,000 

Dredging  canal : 

Labor 8,000 

Supplies 3,fv00 

Current  repairs 4,000 

15,500 

Boom  at  bead  of  canal 2,200 

47,200 

AB8TBACT  OF  APPROPRIATIONS. 

By  act  approved  April  ."lO,  1878 $7,500 

By  act  approved  June  18,  1878  [allotment] 82,500 

By  act  approved  Marcb  3,  1879 40,000 

By  act  approved  June  14. 1880 30,000 

By  act  approved  March  3,  1881,  for  fiscal  year  ending  June  30,  1882 45,000 

By  act  approved  March  3,  1881,  for  fiscal  year  ending  June  30,  1883 75,000 

By  act  approved  March  3,  1881,  for  fiscal  year  ending  June  30,  1684 47, 000 

By  act  approved  March  3, 1881,  for  fiscal  year  ending  June  30,  1885 40, 500 

By  act  approved  March  3,  1881,  for  fiscal  year  ending  June  30,  1886 43, 000 

By  act  approved  March  3, 1 881,  for  fiscal  year  ending  June  30,  1887 44, 000 

Total ; 404,500 

Money  statement 

Amount  available  on  approved  project  for  fiscal  year  ending  June  30, 1887.  $45, 000. 00 

July  1, 1886,  balance  on  hand 2.59 

June  30, 1887,  amount  drawn  from  Treasury  under  indefinite  appropria- 
tion      44,000.00 

44,002.59 
June  30,  1887,  amount  expended  during  fiscal  year 42,152.84 

June  30,  1887,  balance  on  hand 1,849.75 

July  1, 1887,  amount  available  under  indefinite  appropriation  on  approved 
project  for  fiscal  year  ending  June  30,  1888 47,200.00 
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KXPORT  OF  MR.  M.  MKIOS,  UinTKD  STATKS  CIVXL  XNGEirKKR. 

United  States  Enginkkr  Office, 

Keokuk,  Iowa,  Jmlg  19, 1897. 

Major  :  I  have  the  honor  to  Babmit  the  followiDg  report  on  operatiDg  tLodcutd 
Dee  Moines  Rapids  Canal,  Mississippi  River,  for  the  fitfcal  year  endiog  June  30, 1867: 

The  canal  was  open  for  navigation  two  hundred  and  thirty-eight  days  and  cJoaed 
one  hundred  and  twenty-seven  days.  The  water  during  the  past  year  has,  as  a  rale, 
been  very  low,  and  but  little  damage  has  ensued  from  high  water.  The  highest  itifB 
of  water  at  the  lower  lock  during  the  year  was  13.8  feet,  on  Febmary  11, 1887,  and  tSs 
lowest  water  was  1  foot,  on  August  22,  1886.  The  canal  was  closed  November  94, 
1886,  and  opened  March  28, 1887. 

The  guard-lock  gates  stood  open  one  hundred  and  seventy- three  days. 

A  Brush  electric  light  plant  has  been  added  to  the  equipment  of  the  middle  loeL 
The  engine  and  counter-shaft  were  built  during  the  winter  at  the  Des  Moines  Bapidi 
shops  at  the  lower  lock  by  the  regular  employe  of  the  canaL  The  effect  of  the  elM- 
tric-light  installations  at  all  the  locks  has  been  good.  The  expense  of  running  tbw 
lights  is  nominal,  as  steam  is  necessarily  kept  up  at  each  locc.  The  lamps  an  lit 
only  when  a  boat  or  raft  is  passing,  or  when  the  lock  hands  need  the  light  for  repain. 
Since  the  application  of  the  electric  light  it  has  become  the  usual  thing  for  rafti  to 
work  througn  the  canal  at  night  without  interruption,  while  in  former  times  ^ 
was  rarely  attempted,  and  it  is  no  uncommon  thing  now  for  rafts  to  come  ovfr  tk 
rapids  above  the  canal  at  night  and  enter  the  guard-lock,  a  thing  unheard  of  before 
the  electric  light  was  applied  to  the  lock.  It  is  found  that  when  a  boat  is  s^ 
preaching  the  lock  and  is  itself  unprovided  with  electric  lamp  and  reflector,  the  beit 
effect  is  produced  by  lighting  the  lamps  only  when  the  boat  is  close  to  the  lock.  Ite 
glare  from  the  lamps  is  otherwise  apt  to  blind  the  pilot.  In  addition  to  the  god 
effect  of  the  light  on  navi^tion  through  the  locks,  it  may  be  mentioned  that  to  tbe 
lock -men  themselves  the  light  is  of  the  utmost  assistance  in  performing  their  datiei^ 
and  in  case  of  repairs  being  needed  at  night  the  light  is  invaluable.  The  two  Westet 
two-light  dynamos  in  use  at  the  guard  and  lower  locks  have  given  satisfaction.  Tk 
Brush  light  at  the  middle  lock  seems  also  to  be  an  excellent  machine,  but  our  ex- 
perience with  that  is  at  present  much  shorter  than  with  the  other  two.  The  lampi 
are  applied  on  cranes,  secured  to  the  top  of  the  iron-gate  columns.  A  lamp  is  placed 
at  each  end  of  the  lock  on  opposite  sides  of  the  canal.  These  two  lamps,  or  3,001 
candle-power  nominally,  give  ail  the  illumination  necessary. 

REPAIRIMO  CANAL  EMRAKKMSHT. 

Very  few  repairs  were  found  necessary  on  the  canal  embankment  during  the  part 
year.  In  October,  1886,  a  small  leak  was  repaired  in  the  vicinity  of  the  dry-dock, 
requiring  about  two  days'  work  of  six  men. 

DREDGINO  THE  CANAL. 

The  canal-dredge  and  tow-boat  Ftzea  worked  one  hundred  and  thirty-nine  dafi* 
from  July  1, 1886,  to  October  21, 1886,  andfrom  April  1  to  May  21, 1887.  The  thoroii^ 
oyerhauhng  given  the  hull  and  machinery  of  dredgp  during  the  winter  of  1886  hn 
made  her  a  very  effective  nuichine.  In  view  of  the  great  arrears  of  dredging,  electzic 
lights  were  applied  to  the  dredge  and  tow-boat,  and  they  were  worked  night  aod 
day.  The  electric  apparatus  on  dredge  consists  of  a  4,000  candle-power  Brush  d jnaae 
and  two  lamps,  one  on  each  side  of  the  boat,  to  be  lighted  alternately,  as  desired.  A 
similar  dynamo  and  focusing  lamp  were  placed  on  the  tow-boat.  It  was  found  that 
with  these  electric  lights  the  work  of  dredging  in  the  canal  could  be  carried  forward 
as  well  in  the  night  as  by  day.  In  fact,  the  records  show  a  little  more  work  dooe  at 
night  than  by  day.  There  was,  of  course,  while  breaking  a  new  crew  in,  more  or  km 
delay  incident  to  inexperience  of  the  men,  but  after  the  first  two  weeks  the  capacitr 
and  output  of  the  dredge  were  exactly  doubled.  In  case  of  emergency,  thereiorR, 
when  the  canal,  as  sometimes  happens,  is  nearly  clo^^  by  the  deposit  reanlting  tnm 
sudden  floods  coming  down  the  creeks  entering  the  canal,  the  electric  light  gives  as 
the  meauM  of  removing  the  deposit  in  half  the  ordinary  time. 

During  the  past  year  the  following  amounts  were  dredg^  and  removed  from  the 
canal : 

At  Rickey's  Point t cubic  yards..  5,41^ 

At  Sandusky do 4\0eft 

At  Price's  Creek do 8,75^ 

Below  guard-lock do 16,9e3 

In  gnani-lock do 49* 

Above  guat4-\ooV .*. do 1,8B* 

Total 78,537 
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The  monthly  work  of  the  dredge  has  been  as  follows : 


Month. 


1888. 


July 

August  — 
September. 
October.... 


1887. 


April 
lUy. 


Totia 


Time  em- 
ployed. 


Dredged. 


(h^ydt. 


14,788 

4.053 

13. 018 

10,647 


18.074 
19.057 

78,637 


Daring  August,  1886,  the  dredge  and  tow-boat  worked  three  weeks  in  the  channel 
above  Nashville,  removing  stray  rocks  lodged  in  the  channel,  aud  which  the  extraor- 
dinary low  water  made  it  easy  to  tiud.  Much  of  this  rock  was  no  doubt  brought  in 
by  the  ice  and  its  removal  was  deemed  a  fair  charge  against  the  allotment  for  operat- 
ing the  canal. 

The  annual  report  of  1884  contained  an  estimate  of  $1^,500  for  building  sluices  at 
Price's  and  Lamallee's  creeks  to  draw  off  the  muddy  water  of  these  streams  and  thus 
lighten  the  burden  of  dredging  required  to  be  done. 

RSPAIRS  TO  FLAT-BOATS,  ETC. 

The  nsnal  current  repairs  to  flats  and  dumps  have  been  made  from  time  to  time  as 
required.  The  canal  plant  of  dredge  and  flat-boats  is  at  preseut  in  good  order,  though 
the  dump-boats  are  begining  to  show  signs  of  age  and  hard  work. 

BOUNDARIES  TO  CANAL  PROPERTY. 

Nothing  further  has  been  done  under  this  head  during  the  past  year.  It  is  intended 
M  soon  as  a  little  time  is  found,  to  put  in  monuments  at  the  corners  of  property. 

REPAIRS  TO  LOCK  MACHINERY. 

During  the  fall  of  1886  a  large  lot  of  oak  lumber  for  repairs  of  the  lock-gates  was 
purchased.  When  the  winter  set  in  the  water  was  low,  and  it  was  expected  we  could 
complete  before  spring  the  repairs  on  the  lower  gates,  which  most  needed  attention. 
A  sudden  thaw  and  subsequent  ice-gorge  made  temporary  repairs  only  possible,  the 
water  staying  too  high  for  the  work  to  be  done  as  thoroughly  as  was  contemplated. 
Sufficient  was  accomplished  to  make  the  ^at«  safe.  Considerable  repairs  will  be 
needed  on  all  the  gates  of  the  canal,  and  will  be  given  them  when  the  opportunity 
offers. 

MACHINE-SHOPS  AT  THE  LOWER  LOCK. 

During  the  winter  months  four  lock  engineers  and  two  carpenters  belonging  to  the 
lock  force  were  kept  steadily  at  work,  overhauling  and  repairing  machinery  belong- 
ing to  the  canal  and  to  the  boats  of  the  fleet  owned  by  the  Unit^  States  and  laid  up 
in  the  canal  for  the  winter. 

Three  electric-light  engines  were  built  complete  and  three  plants  set  up— one  at  the 
middle  lock,  one  on  dredge  No.  1,  and  one  on  tow-boat  Vixen, 

OFFICE  BUILDING. 

The  last  annual  report  mentioned  the  necessity  for  an  office  building  on  the  lower- 
lock  grounds  for  the  accommodation  and  safe-keeping  of  the  canal  records.  The 
preseut  iuconvenient  office  costs $240  per  year,  which,  capitalized,  anioniitH  to  $6,000. 
It  is  estimated  that  a  suitable  building  for  the  canal  can  be  erected  for  $0,000. 

BUSINESS  OF  TIIE  CANAL. 

Owing  to  the  low  water  prevailing  during  the  last  and  present  seasons,  the  canal- 
traffic  statement  shows  a  marked  advance  over  previous  years  in  some  t^^v^^V^.    V^v\s^> 
ber,  for  instance,  is  three  and  a  half  times  as  great  in  amoxwciX  aA  Vti  wcv^  ^^tiqin Vya%^^i»X' 

8872  xya  87 IM 


!"' 
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Low  water,  while  It  caused  a  great  part  of  the  lamber  to  be  broaght  thioagh  the  caiMl, 
interfered  greatly  with  the  freighting  bosineas,  the  Water  being  too  low  for  the  boaui 
to  carry  much. 

*  CRIBS  ABOVE  GUARD-LOCK. 

The  cribs  erected  above  the  guard-lock  entrance  have  been  found  to  serve  so  ex- 
eellent  purpose ;  but  experience  shows  that  there  shonld  be  a  continnons  boom  piseed 
against  them,  so  that  boats  forced  against  the  piers  by  the  strong  current  shoaM  not 
catch  on  the  corner  of  the  piers  to  the  mutual  injury  of  boat  and  piers.  Authority  liai 
been  obtaiued  for  the  construction  of  such  a  boom  */26  feet  long,  3  fest  deep,  and  6  feel 
wide,  to  cost  not  over  |2,200.  This  boom  will  be  constructed  as  soon  as  possible 
Very  respectfully,  your  obedient  servant, 

M.  Mkigs, 
UnUed  SUtet  CMl  Emiiam. 

Mai,  A.  BiACKENZIE, 

Corpt  of  Engineen,  U,  8,  A, 


l\raJlU  tUtement  of  the  Det  Moine$  Bap%d$  Canal  for  the  year  emdimg  Jume  30, 1887. 


Month. 


6 


1888. 

July 

Ancnst 

September ... 

October 

KoTember  ... 


Karoh. 
AprU. 
lUy... 
Jnne.. 


1887. 


W 

59 
6i 
77 
36 


4 
48 
96 
81 


a 
« 


Total 562 

I 


73 
61 
63 
62 

28 


56 

37, 

411 
40 
19 


a 
t 
o 


a 

a 

u9 


\T<nu. 
7.419  0.5C9< 
4,057;  3,709 
1,928  3,482 
1,035]  4,744 
131    3,182 


7'      4 
23!    34j      466!  8,631 


Bu9h.\ 
31,285 
22,930 
15,084 
53,858 
56.562 


3 


OQ 


Ji 
m 


i 

M 
C 


17.513,003 
29, 350, 094; 
43,532,57l| 
28,573,052^ 
20,667,284 


Kitmher.  yuwArr.  Jc 
2, 170. 00010. 622,  <K<0,  6, 076,  fl»  91 
1, 550. 000;22, 154.  OOO;  9.  TIT.  *1#  S 
4, 017. 000*23, 649. 000  13. 80.  W  r 


8,094' 


28     42,  2,695,11,509100.520 


83;     451  2, 


9961  7, 


4,200.001/ 
000,000 

800,000 


14,(97.422 
3,887,500 


,  089   76, 299,  30, 1 16, 082  10, 200. 000  15, 313, 000 


428  318  20,  797;52, 815  366. 432 178. 754. 876,24, 827,  OOOjOO,  450, 0.2 

I        i  I  I  I  I  I 


7. 474^^1  31 
3,279^4^*12 


a 

0,S52,3S»C 


|40.96i,T«nr 


Tahle  ehounug  the  amount  of  material  removed  from   Dee  Moinee  Rapide  Canal  fi^ 

June  30,  1878,  to  June  :U),  18r^. 


Fisoal  years. 


1870. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
\887. 


Totia 


dredges. 


Oubieyardi. 

8,700 
26,496 

9,003 
18,031 
22,717 
52.616 
38,097 
65.970 
78,537 


320,167 


Otdficymr^ 


1,288 


1,288 


TodL 


U,&SS 


40.7SB 
00.858 


152,100 


«.» 


iiaiss 


4n,o 


In  addition  to  the  above  there  has  been  removed  from  tbe  bead  of  tbe  channel  9l^ 
Montrose: 

For  the  fiscal  year  ending  June  30  — 

1883 cable  yards.,  l^^ 

lHrt4 ..do....  »,515 

1H85 do....    6,»7 


To^ 
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Z6. 

DRYDOCK  AT  DES  MOINES  RAPIDS  CANAL,  MISSISSIPPI  RIVER. 

A  history  of  this  work  is  given  iu  my  last  annual  report. 

Daring  the  past  year  the  masonry  walls  at  entrance  to  dock  have 
been  well  advanced.  All  masonry  work  will  be  completed  this  season 
and  probably  a  sufficient  balance  will  remain  to  build  and  put  in  en- 
trance and  sluice  gates. 

A  detailed  account  of  work  accomplished  and  present  condition  is 
given  in  the  appended  report  of  Mr.  M.  Meigs,  United  States  civil  en- 
gineer, under  whose  supervision  the  dry-dock  is  being  constructed. 

In  the  construction  of  the  dry-dock  the  discharge  openings  have  been 
made  much  larger  than  originally  planned  and  required  for  dock  pur- 

Eoses,  with  a  view  to  their  use  in  connection  with  sluicing  muddy  water 
rought  into  the  canal  by  Price's  Creek.  If  by  this  work  the  necessity 
for  a  sluice  in  the  canal  wall,  as  heretofore  proposed,  is  done  away  with, 
it  would  seem  proper  that  a  sufficient  amount  be  transferred  from  the 
appropriation  for  improving  Des  Moines  Rapids  to  that  for  dry-dock, 
to  repay  the  latter  for  the  extra  expense  incurred  iu  enlarging  sluices. 
If  the  results  are  as  anticipated,  this  question  will  again  be  presented 
in  a  more  definite  form. 

There  has  been  appropriated  for  this  work  $108,750,  and  there  re- 
mains to  be  appropriated  to  fill  original  estimate  $16,250.  Economical 
construction  requires  that  this  amount  be  given  in  onp  appropriation. 

The  large  plant  owned  by  the  United  States  and  used  in  connection 
with  the  improvement  of  the  Upper  Mississippi  will  make  use  of  this 
dock,  and  the  longer  its  completion  is  delayed  the  greater  will  be  the 
expenses  attending  the  repairing  and  keeinng  of  this  fleet  in  proper 
condition.  The  dock  will  also  be  of  great  benefit  to  the  entire  commerce 
of  the  Upper  Mississippi. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  passed  August  2, 1882 $30,000 

By  act  approved  July  5, 1884 30,000 

By  act  approved  August  r>,  1886 48,750 

Total 108,750 

Money  statement 

Amonnt  appropriated  by  act  approved  August  5,  1886 $48, 750. 00 

July  1, 1887,  amount  expended  during  tiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $20,354.70 

Jaly  1,  1887,  outstanding  liflUiilities 773.54 

21,128.94 

July  1,  1887,  amonnt  available 27,621.76 

{Amonnt  (estimated)  reqtiired  for  completion  of  existing  project 16«  250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  16, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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AUtraet  of  propotdU  received  amd  opened  ^  M^j,  A,  Madcemgie,  C^orpe  ^  Ew§\mni,  if 
J2oek  /fl/owd,  III,,  at  2  p.  m.,  OMber  19,  1886,  /or  /«rmdUm^  eUme  foruae  mttkiDm 
Moimee  Bapide  Canal  and  Drji-Dock^  amd  delivering  the  eaane  am  United  SUiee  kvfvii 
canal  or  in  the  river  within  five  i5)  milee  of  the  head  of  the  eanmi,  or  one  (1)  mile 
Joot, 


Va 


KftBM  9stA.  addroM  of  Mdder. 


Pattoraon    Bros..   Keokuk, 
Iowa* 


r,000  cabio 

yards  fiwe 

•tone. 


Per  e^  yd. 

$10.00 


1,000  cabio 
yards  back- 
ing atone. 


Pmrc^yd. 
08.00 


2,000  eabie 


riprap 
faoeatoBOL 


1,000  eabie 
«bble 


ALTO 


Ahetract  of  propoaaJe  received  and  opened  by  Maf.  A.  Mackenzie,  Corpe  of  Enyimertyd 
Bock  lelandf  lU.y  at  2  p.m.,  April  15, 1887,  forfumiehing  hydranlie  cement  for  wm  n 
eonetruetiou  of  dry-doci  at  Dee  Moinee  Bapide  Canal, 


TSo. 


1 

t 


Ifame  and  addreaa  of  Udder. 


Jaoiea  MeKamara,  Keokak,  Iowa  . 
Meaobam  k,  Wright,  Cbieago,  Ill.t 


Cement,  nataral,  1.000 
barrels, 
of  000 


InbaiTria. 


*01.45 
:L38 


•01. » 

:i.o3 


•I 


*  Looitville  or  Milwaakee. 


tDelirery  in  bags  accepted. 


:l7tiea. 


RSPORT  OF  MB.  M.   BnU06,  UNITBD  STATES  CrVTL  KNOINXBB.  1 

Unitbd  States  Engineer  Office,  I 

Keoknk,  Iowa,  July  18,  18S7.       \ 

Major  :  I  bave  the  honor  to  sabmit  the  followiDg  report  of  work  done  oe  tki 
United  States  dry-dock  at  the  Deo  Moines  Rapids  Canal  for  the  fiscal  year  eodi^ 
Jnne  30,  1887. 

The  work  was  suspended  from  AagnstSO,  1885,  to  October  1, 1886.  On  October  it 
1886,  a  contract  was  let  to  Patterson  Brothers,  of  Keokuk,  Iowa,  forfumi^ing  bm 
stone  and  backing  stone,  and  slope-wall  stone  to  complete  the  masonry  of  the  deak 

The  work  accomplished  np  to  June  30,  1887,  consists  in  excaTating  for  foondatMi    1 
and  erecting  part  of  the  masonry  walls  of  the  entrance  to  the  dry-dock.     These  latter    ! 
are  now  so  far  advanced  that  it  is  probable  tbe  present  iippropnatioa  will  wattm  m 
complete  them,  with  possibly  enougn  left  to  put  in  the  entrance-gates  and  sluioe-gattt. 

As  mentioned  in  the  report  on  improTing  Des  Moines  Rapids,  the  plan  of  tbe  diT* 
dock  is  such  as  to  combine  the  slnice  planned  for  drawing  off  the  flood  watecB«^ 
Price'»  Creek  with  the  dry*  dock  itself,  and  it  seems  bnt  just  that  the  extra  exi 
ineident  thereto  should  be  borne  by  the  appropriation  for  improring  Dee  Mi 
Rapids. 

I  estimate  the  extra  expense  at  $12,000.    It  includes  a  breast  wall  and  sloiees 
the  river,  that  might  have  been  boilt  in  a  mnch  lees  expensive  form,  together  ^rA 
eulvert  and  openings  into  the  canal. 

Should  the  appropriation  for  the  dry-dock  be  in  the  future  inadequate  for  its  eam- 
pletion,  this  debit  should  be  used  to  put  the  dock  in  condition  for  use. 

The  long  suspension  of  work  had  the  usual  disadvantageous  effect.  Several  of  tb» 
derrieks  employed  in  the  stone  yard  became  so  debilitated  daring  their  idleoesi  tbil 
they  gave  way  under  the  strain  put  on  them  when  operationa  were  reaaoied,  aad  fslL 
Several  narrow  escapes  were  the  consequence,  but  there  were  no  fatal  itiea  to  hcmA 

The  present  status  of  the  dry-dock  is  as  foUows :  Embankment  finished.  All  skfi 
wall  laid  on  outride,  with  tbe  exception  of  a  very  small  piece  near  tbe  sluice.  IM 
of  the  slope  wall  laid  on  tbe  inside  of  dock.  Breast  wall  and  sluice  walls  finisbedex- 
cept  top  courses.  East  recess  walls  and  culvert  completed  to  three  courses  fron  ikt 
top.  One-half  the  main  wall  [breast]  and  half  of  tbe  miter  sill  completed  execvt 
GopiB|(. 

There  TemaVna  X\i<^  ^«i^  t«i£«a  ^all^  half  the  breast  wall,  and  miter  sill  to  biili 
when  ib«  doc'k.  ii\W\m  i«bdLi  i»t  ^^^  ^%\«b. 
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A  contract  for  1,000  barrels  of  cement  was  let  io  Meacham  &.  Wright,  agents  of  the 
Utioa  Cement  Company,  dated  April  21,  1887. 

The  following  shows  the  amoont  of  stone  received,  cnt,  and  laid,  and  amounts  ex- 
cavated for  foundations : 

Stone  received : 

Face.^ cable  yards..  $509.31 

Backing do....  322.75 

Riprap  face do 222.14 

Stone  cut.  face do....  471.32 

Stone  lata : 

Masonry ......do 580.36 

Riprap  face do 726.00 

Earth  excavated do 8,165.00 

Rock  excavated do....  652.00 

The  following  is  an  itemised  statement  of  expenditure : 

Purchase  of  stone |6,776.47 

Purchase  of  cement 363.45 

Purchase  of  tools  and  lumber 236.45 

Cutting  stone 2,753.77 

Laying  stone 3,275.QP 

Excavation  for  foundations 2,828.  tO 

Bailing  and  draining 721.25 

Towing  stone 616.36 

Overseer  at  works  and  miscellaneous  expenses  not  enumerated 1, 035. 41 

Superintendence  and  office  expenses 1,575.94 

20, 182. 70 

Retained  percentage  on  stone |752.93 

Retaining  percentage  on  cement 20.60 

773.5:1 

20, 956. 23 
Very  respectfully,  your  obedient  servant, 

M.  Mbios, 
United  Slates  Civil  Engineer. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers,  U.  8,  A, 


REMOVAL  OP  BAR  IN  MISSISSIPPI  RIVER  OPPOSITE  DUBUQUE,  IOWA. 

At  the  beginning  of  the  fiscal  year  dredging  was  in  progress  along 
the  levee  front.  This  work  was  finished  July  7, 1886, 3,069  cabic  yards 
of  material  being  removed  daring  the  week.  In  May,  1887,  an  old  wreck 
was  removed  from  the  Dabuque  Landing  and  1,608  cubic  yards  of  sand 
and  rock  were  dredged  from  the  bar  Which  interferes  with  a  free  use  of 
the  levee  at  East  Dubuque. 

The  appropriation  for  this  work  is  now  exhausted,  and  as  all  the  work 
contemplated  by  the  existing  project  has  been  completed,  no  further 
appropriation  is  asked  for.  It  is  probable  that  any  additional  work,  if 
such  becomes  necessary  in  the  future,  can  be  provided  for  firom  the  gen- 
eral appropriations. 

I  would  submit  the  following  as  a  final  report  on  this  work : 

In  the  years  1844-'4o-'52  thei*e  waB  appropriated,  under  various  titles, 
the  sum  of  $29,500  for  work  in  Dabuque  Harbor,  but  such  work  has  no 
connection  with  the  work  commenced  under  this  title  of  appropriation 
in  1877. 

Under  instructions  from  the  Chief  of  Engineers  and  an  allowance 
of  $200  from  appropriation  for  examinations  and  surveys  on  West- 
em  and  Northwestern  rivers,  an  examination  of  D^xW'c^'^'Qa^^V^'^ 
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entlro  oit.y  front,  leitviiig  only  &  very  aarrow  cbauuel  betwM^n 
lower  iiarl  ot  tbu  lavce,  Uolil  tbe  ImI  few  ye^n  bosla  were  ■■ 
lowar  levra,  pawiiij:  aroDiitl  tbe  toot  of  tlio  bar,  aud  mskiDg  »  iiS 
down  the  riv«r.  Thi'  opfiniDS  beiu^  so  uarrow  tbst  tXKita  could  i 
obliged  to  baok  ont  iieftr);  a  half  hiiIr.  a  difiloull  and  todions  pr 
if  CDoamb^ivd  by  baTKes,  as  ia  generally  the  caan.  Daring  tlio  p. 
narrow  obaunel  was  so  obstructed  th.it  bonts  were  UDa)iI«  tu  re 
and  oor  sonndiugs  qow  sbow  a  width  of  deep  water-way  of  oalj 
even  this  passage,  natrow  as  it  is,  would  be  blocked  at  low  watei 
iDg  4|  feet  of  walor  and  over.  Of  course,  when  several  bo»la  »re 
Bam»  time,  tbe  difficulties  are  agjn^vated,  and  the  neceasMrj  w 
tber  limit  tbe  available  space. 

Tbe  ferrv.hoat  piyiog  betweun  Dubuqne  and  Danleith  expet 
every  season  in  gelting  over  or  airiund  the  bar. 

A  DODipurisoD  of  tbe  sonnclingH  token  by  Qencral  Warren  ii 
by  me  clearly  shows  tbat  tbe  bar  i«  t:radu;ktly  closing  in  upon  t 
levee  SO  that  in  a  few  years,  unlees  something  be  done  t< 
will  "be  entirely  inaccessible  to  steam hoaI«  at  low  or  even  meuiain 
Bafta  have  bevu  unable  for  years  to  effect  a  landing  at  Dabaqae 
the  I  umber  interest,  which  is  a  very  large  one,  cries  for  lelief. 

The  CAUwa  wbicb  have  lett  to  the  fonoalioD  of  Ibis  bar  aud  the 
of  the  narrow  passage,  before  indicated,  clearly  appear.  Some  f 
tbe  nater  passing  tbroDsb  Lake  Peosu,  the  two  Inlista  of  wbicl 
sketch,  passed  nut  into  the  main  river  tbningh  Waplo'a  Cnt,  and  tl 
pasBBKe  kept  tbe  Jower  leve<!  tree  from  obstrtictioa,  nor  waa  the 
(tDpedinient  to  the  landing  at  tbe  upper  levee  between  what  ia  di 
street  SIbugh  and  Waplo's  [:at.  Id  tbe  ™iati!r  of  165*-'51l  two  latci 
one  at  Seveuth  street  and  the  olber  somewhat  lower  down,  and  oi 
Dey  Cut.  The  onrrent  from  these  two  broaks,  which  now  diverts 
portion  of  the  water  passing  through  Lake  Feoeta,  meeting  thu 
nearlv  at  right  angles,  has  caused  the  formation  of  a  sand-bar  ei 
city  front.  The  estension  nf  Third  street  still  further  Ii 
passing  throngh  Waptc'sCut  so  that  this  OQtlet,  formerly] 
offering  a  safe  winter  barbor,  is  now  almost  entirely  ft 

The  plan  recommended  aud  presented  in  ] 
Macomb,  contemplated  the  conatruction  of  dams  closinj 
Sloagh  and  New  Barite;  Cut  aud  tbe  formation  of  a  cti 
city  wliarf.    The  estimated  cost  of  uecessary  work  was 

All  appropriation  of  915,000  was  made  by  act  of  Oon 
Aturast  14. 1876.     The  intiaflioiBniiV  ot  the  anDronrinti 
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contemplated  dredging  only.  The  cost  of  this  dredging  was  placed  at 
$40,238.40.  The  $10,000  was  expended  daring  the  year  1879  for.  dredg- 
ing under  formal  contract  with  Archibald  McArthur,  the  price  paid 
being  25  cents  per  cnbic  yard.  Thirty-seven  thousand  and  forty-two 
cubic  yards  were  removed. 

The  plans  of  the  work  being  carried  out  not  being  fully  satisfactory 
to  some  of  the  citizens  of  Dubaque,  and  protests  being  entered  through 
their  representatives,  a  board  of  engineers  was  constituted  in  May, 
1879.  After  fully  considering  all  the  questions  relating  to  the  improve- 
ment of  the  harbor  of  Dubuque,  the  board  submitted  a  report,  which 
is  given  in  the  Report  of  the  Chief  of  Engineers  for  the  year  1879,  page 
1141  and  following.  The  following  extract  gives  the  conclusions  of  the 
board: 

•  •       .       •  •  •  •  • 

The  foUowing  plan  is  proposed  for  the  permanent  improvement  of  the  harbor : 
To  prevent  the  reforming  of  the  bar  it  is  proposed  to  diminish  the  present  low-water 
CT068-8ection  of  the  river  at  the  landing  by  constrncting  two  low  spur-dams  on  the 
Dnnleith  shore,  as  shown  on  the  tracing  hereto  attached,  rising  only  a  foot  above  low 
water  and  extending  ont  to  the  3-foot  curve  at  low  water,  or  further,  if  found  neces- 
saiv.  The  effect  of  these  spurs  on  the  opposite  shore  should  be  carefully  watched, 
and  no  more  contraction  should  be  produced  than  in  necessary  to  secure  the  desired 
effect.  The  cost  of  the  spurs  is  estimated  at  $12,(>68;  but  as  the  dredging  already 
nearly  completed  has  secnred  easy  access  to  the  landiug,  and  as  for  two  vears  the 
dredged  space  has  shown  little  or  no  tendency  to  fill  up,  although,  indeed,  there  have 
been  no  marked  high-water  periods  in  this  time,  it  is  not  proposea  to  begin  constrno- 
tion  until  the  present  dredged  area  shows  signs  of  filling  up,  when  the  work  should 
be  done  without  delay. 

The  construction  of  the  spurs  will  force  the  current  against  the  bar  and  Dubuque 
shore,  but  the  shore  below  the  bar  is  already  protected  by  stone,  either  loose  or  in 
paving :  hence  any  serious  cutting  of  it  is  not  anticipated.  The  spurs  may  cause  a 
alight  shoaling  at  the  Dnnleith  Ferry  Landing,  but  tne  cost,  should  it  be  necessary, 
of  a  short  causeway  200  to  300  feot  in  length  to  the  new  snore-line  would  be  very 
small.  As  the  bar  is  now  so  far  removed  as  to  meet  the  present  requirements  of  com- 
merce, it  is  proposed  to  discontinue  dredging,  and  the  available  appropriation  can  be 
retained  to  commence  the  proposed  spurs.  In  case  there  should  be  no  filling  up  in 
the  next  high  water,  the  dredging  should  be  continued  in  accordance  with  Uie  rec- 
ommendation of  Maj.  F.  U.  Farqnhar,  in  bis  report  of  July  2,  1878. 

•  •••••• 

Examinations  made  in  August,  1879,  and  subsequently,  indicated  that 
but  little  shoaling  was  taking  place  over  dredged  area,  and  in  conse- 
quence projects  were  presented  and  approved  for  continuing  dredging 
under  appropriations  of  1879, 1880,  and  1881,  amounting  in  all  to  $16,000. 
The  work  in  1880  was  carried  on  under  agreement  with  H.  S.  Brown, 
who  removed  19,673  cubic  yards,  for  which  he  was  paid  17  cents  per 
cubic  yard.  In  1882,  Whitney  &  Son  removed  by  agreement  3,570  cubic 
yards,  for  25  cents  per  cubic  yard ;  and  in  1884,  by  agreement  with  B. 
E.  Linehan,  23,436  cubic  yards  were  removed  for  12  cents  per  cubic 
yard. 

The  work  accomplished  is  the  removal  of  the  bar  which  formerly  ob- 
structed the  Dubuque  Landing,  and  the  giving  of  some  relief  on  the 
east  side  of  the  river  opposite  Dubuque.  There  has  been  removed  in 
'  all  165,527  cubic  yards  of  material  and  one  wreck,  at  a  total  cost  of 
$41,000. 

Adding  to  the  actual  amounts  paid  for  work  and  superintendence, 
the  cost  of  surveys  and  examinations,  we  may  deduce  the  following  as 
the  cost  of  the  different  methods  of  work : 

76,303  cuhic  yards  were  removed  by  formal  contract  at  a  cost  of $25, 004. 24 

.  46,579  cubic  yards  were  removed  by  agreement  at  a  cost  of 8, 718. 84 

42,645  cubic  yards  were  removed  by  Government  dredge  at  a  cost  of •7, 276. 92 

•  This  fiffure  includes  cost  of  removing  the  wreck  o^  t\ift  o\OLietT^-\iVi^\»  A.  'L*  Qtrt^- 
olre,  and  t5e  moving  ofplaat  from  Keokuk,  Iowa,  auCi  T©t\ini\\i^\»'^->^^^^» 
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Z8. 
ICE  HARBOR  AT  DUBUQUE,  IOWA. 

A  fall  description  and  history  of  this  work  have  been  given  in  | 
vious  reports. 

Daring  the  past  year  no  work  has  been  carried  oat  or  ezpenditi 
made. 

The  most  important  work  of  that  inclnded  in  the  constmction  of ) 
Dabaque  ice  or  winter  harbor  is  the  dredging  over  a  saffieieot  ares 
accommodate  such  boats  as  wish  to  take  advantage  of  this  favonl 
harbor.  Work  already  carried  out  furnishes  a  depth  of  at  least  61 
at  low  water  over  an  area  of  about  520,000  square  feet.  The  north,  w 
and  south  sides  of  the  harbor  are  left  in  an  unfinished  codditioo,  \ 
such  condition  does  not  materially  interfere  with  the  legitimate  use  oft 
harbor. 

There  remains  available  for  this  work  a  balance  of  $4,503^99,  vliu 
in  accordance  with  the  approved  project,  should  be  naed  for  riprappt 
a  portion,  at  least,  of  the  sides  of  the  harbor.  This  work  has  not] 
been  carried  out,  owing  to  a  slight  variance  in  the  plans  as  propoi 
by  the  United  States  and  as  desired  by  the  city.  Daring  the  past  yt 
the  property  lying  on  both  sides  of  Third  street  and  north  of  the  haA 
has  passed  into  the  possession  of  the  Chicago,  Burlington  and  Nortbt 
Bailroad,  who  are  filling,  laying  tracks,  and  preparing  depot  grono 
and  yards.  It  may  be  as  well. to  defer  aay  further  consideration  of  t 
work  till  the  full  intentions  of  the  railroad  company  are  known. 

The  balance  now  available  will  probably  complete  this  work  as  orj 
nally  projected ;  but  an  item  in  the  last  river  and  harbor  act  provic 
that  '^  the  unexpended  balance,  or  so  much  thereof  as  shall  be  necessa 
shall  be  applied  to  paving  instead  of  riprapping  said  harbor,"  and  ii 
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ABSTBACT  OF  APPBOPRIATIONS. 

By  act  passed  Angnat  2,  1882 |20,000 

Ey  act  approved  July  5,  1884 20,000 

Tdtal 40,000 

Money  statement 

July  1, 1886,  amonnt  available ! $4,503.99 

July  1, 1887,  amount  available 4,503.99 


Zg. 

HARBORS  OF  REFUGE  ON  LAKE  PEPIN,  AT  LAKE  CITY,  MINNESOTA. 

A  survey  for  harbors  of  refuge  on  Lake  Pepin,  called  for  by  act  of 
Congress,  was  made  in  1881,  and  certain  plans  and  estimates  were  pre- 
sented. 

The  act  of  Congress  passed  August  2, 1882,  appropriated  $10,000  foF 
work  at  Lake  City.  The  amount  was  not  suf^cient  to  justify  commenc- 
ing work. 

By  act  of  Congress  of  July  5, 1884,  $15,000  additional  was  appropriated, 
but  even  this  amount  did  not  appear  to  justify  a  commencement  under 
original  plans.  The  act  of  August  5, 1886,  added  $10,000  to  the  amount 
available,  giving  in  all  $35,000. 

The  various  sums  granted  appearing  to  indicate  that  a  less  expensive 
structure  than  that  originally  planned  was  desired  by  Congress,  new 
plans  were  prepared  and  new  projects  for  commencing  work  were  sub- 
mitted in  July  and  August,  188G,  from  which  projects  the  following 
quotations  were  taken : 

The  original  line  selected  for  a  breakwater  was  to  the  west  of  the  gravel  point  in 
front  of  Lake  City.  A  change  of  conditions  now  makes  it  desirable  to  locate  this 
breakwater  to  the  east  of  the  point,  as  shown  in  red  on  the  accompauyiDg  tracing.  A 
breakwater  so  located  and  of  sufficient  length  will  protect  tho  boat  landings,  eleva- 
tor, warehouses,  and  principal  landing  of.  Lake  City  from  eastern  storms,  and  furnish 
a  harbor  subject  only  to  the  occasional  storms  coming  across  the  lake.  The  location 
proposed  is  now  accepted  as  the  most  desirable  by  the  river  and  local  interests. 

Tho  original  plan  for  breakwater  was  continuous  timber  crib- work,  filled  with  stone 
(as  used  on  Great  I^akes).  But  the  expenses  of  such  work  are  so  great  that,  if  the  orig- 
inal plan  be  tolloweil.  the  construction  permitted  by  available  appropriations  would 
not  be  of  sufficient  length  to  be  of  any  special  benefit.  It  is  therefore  desirable  to 
80  change  plans  as  to  materially  reduce  the  cost  of  the  work.  By  this  change  weight 
and  strength  are  neccMsarily  somewhat  reduced  ;  but  it  is  believed  from  experience 
gained  at  Stockholm  (on  the  opposite  side  of  the  lake)  that  cribs  of  logs  and  super- 
structure of  logs  or  timber,  filled  with  stone,  brush,  gravel,  and  slabs,  can  be  built 
with  sufficient  strength  to  resist  the  most  severe  test  to  which  the  pier  will  ever  be 
subjected  ;  that  is,  crushing  and  overturning  effect  of  ice.  A  tracing  showing  profile 
of  lake  bottom  on  proposed  line  of  breakwater,  with  approximjite  location  of  cribs,  is 
inclosed. 

To  properly  protect  the  various  landings  this  pier  should  be  about  800  feet  long, 
bnt  owing  to  excessive  depth  of  water  it  is  hardly  probable  that  so  much  can  be  con- 
structed if  crit>-work  rests  on  present  bottom  of  lake.  I  would  propose  to  effect  some 
saving  of  expense  by  building  up  in  the  deep  wat<er  a  foundation  of  brush,  slabs,  or 
gravel  to  as  great  a  height  as  safety  and  circumstances  will  permit. 

In  the  fall  of  1886  some  preparations  were  made  for  commencing 
work,  but  in  consequence  of  strong  protests  from  soraeof.tho  people  of 
Lake  City  as  to  the  location  operations  were  suspended.     Later  the 
dififerent  opinions  were  reconciled,  and,  by  the  voice  of  the  city  coanci^ 
the  Government  was  asked  to  locate  the  work.  N?\iete>*\\.^W5L^\»\i^^^»- 
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the  cost  of  framing  and  giving  more  regular  work. 

It  is  proposed  to  complete  the  work  this  season,  and,  as  possil 
the  needed  work  can  be  accomplished  with  fands  now  available,  n< 
appropriation  is  asked  for  at  present. 

ABSTRACT  OF  APPROPRIATIOITS. 

By  act  passed  ADffQst  2,  1882 | 

By  act  approved  J  aly  6, 1884 

By  act  approved  Aognst  5, 1886 

Total 

Money  statement. 

Jnly  1,  1886,  amoant  available $25, 

Amount  appropriated  by  act  approved  Aagust  5,  1886 10, 

35,1 
Jaly  1, 1887,  amoant  expended  daring  fiscal  year,  exclasive  of  liabilities 
oatstanding  Jaly  1, 1886 3,i 

July  1, 1887,  amoant  available 31, 


Z  ID. 

HARBORS  OF  REFUGE  ON  LAKE  PEPIN,  AT  STOCKHOLM,  WISCON 

A  crib-pier  579  feet  long,  extending  into  the  lake  and  affording 
tectiou  from  storms  on  one  side  or  the  other  in  nearly  all  conditio 
wind,  was  completed  in  September,  1885,  and  its  description,  as  w 
a  history  of  this  work,  given  in  my  last  annual  report. 

This  crib-pier  has  now  passed  through  two  winters  without  ma 
injury  from  ice  pressure. 

No  work  was  done  during  the  past  fiscal  year  and  nothing  wi 
done  during  the  coming  year,  further  than  to  provide  for  any  re 

whip.h  insi.v  h«v>ntnA  np/*j»ftA5i.rv  si.nr)  for  whiAh  a  htt.1fl.rmA  i\f  filiA  ^w\tvp< 
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PEESEKVATION  OF  THE  FALLS  OF  SAINT  ANTHONY  AND  IMPROVEMENT 
OF  THE  MISSISSIPPI  ABOVE  THE  FALLS— IMPROVEMENT  OF  CHIPPEWA 
AND  SAINT  CROIX  RIVERS,  WISCONSIN,  AND  OF  MINNESOTA  RIVER  AND 
RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA— RESERVOIRS  AT 
THE  SOURCES  OF  THE  MISSISSIPPI. 


BBPOBTOF  MAJOR  CHARLES  J,  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  E  WDING  J  ONE  30, 1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Preservation  of  the  Falls  of  St.  An- 

thony, Minnesota. 

2.  Construction  of  lock  and  dam  on  the 

Mississippi  River  at  Meeker's  Island, 
Minnesota. 

3.  Mississippi  River  above  the  Falls  of 

St.  Anthony.  Minnesota. 

4.  Reservoirs  at  neadwaters  of  the  Mis- 

sissippi River. 

5.  Chippewa  River,  Wisconsin. 


6.  Chippewa   River  at  Tellow  Banks, 

Wisconsin. 

7.  St.  Croix  River  below  Taylor's  Falls, 

Minnesota  and  Wisconsin. 

8.  Minnesota  River,  Minnesota. 

9.  Red  River  of  the  North,  Minnesota 

and  Dakota. 
10.  Construction  of  lock  and  dam  at  Goose 
Rapids,  Red  River  of  the  North, 
Minnesota  and  Dakota. 


EXAMINATIONS. 


11.  Harbor  at  Hudson,  Lake  St.  Croix, 

Wisconsin. 

12.  Red  Lake  River  fh>m  Grand  Forks  to 

Red  Lake,  Minnesota. 


13.  Causes  of  the  extraordinary  overflows 

of  the  Chippewa  River,  Wisconsin, 
and  what  means,  if  any,  can  be 
adopted  to  prevent  their  recurrence. 

14.  Red  River  of  the  North,  Minnesota, 

from  Moorehead  to  Fergus  Falls. 


Engineer  Office,  XJ.  S.  Army, 

Saint  Pauly  Minn.y  July  27,  1887. 

Sir:  I  have  the  honor  to  forward  herewith  reports  apon  the  works 
and  surveys  in  my  charge  for  the  fiscal  year  endijdg  JaniB  30,  1887. 
Very  respectfally,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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The  Falls  of  Saiiit  AntLony  are  caused  by  the  di 
waU'Ts  of  the  Mississippi  River  by  a  uutnral  barrifl 
lnyer  of  liiiie«tone  rock  about  13  feet  in  thickuess  at. 
fulls  mid  less  than  3  inet  in  tliickuess  at  its  np|>er  eoj 
l,i!t>0  feet  distant  above  tbe  crest.  Tlie  limeBtoiio  Ied( 
»  mass  of  (toft  sand-rock  at  Iea«t  100  feel  tUick. 

The  fall  is  about  45  feet.  The  water  in  pouriop  ovt 
mined  tUe  soft  sand-rock,  cauBiiig  tlip  superincunih 
down  piecemeal.  TUe  crest  near  the  middle  of  liie  I 
fully  300  feet  farther  down-stream  thanit  was  in  1870.; 
of  recession  of  tlie  crest  between  those  dates  waa  large! 
tion  of  tlie  water-power  companies,  chartered  in  1857  b, 
legislature,  in  occupying  about  two-thirds  of  the  widt 
just  at  and  above  the  crest  with  mill-dams  aud  other  wc 
the  greater  part  of  the  flood  volumes  of  the  river  to  (lit 
a  width  of  450  feet  at  the  crest,  Ibence  narrowing  ■ 
tiirougli  a  fall  of  45  feet  to  iret  directly  ui»ou  the  compai 
of  the  stream  at  the  foot  of  the  falls,  thns  an<lermiuin( 
lajer. 

In  the  fall  of  1868  an  attempt  was  made  by  privat 
stniRt  a  tnnnel  tbrongh  the  sand-rock  nnder  the  Ied| 
Island  to  form  a  race  for  mills  to  be  placed  on  NicoW"' 
Hennepin,  the  water  to  be  discharged  through  the  ti 
Hennepin  Island  and  below  the  falls.  On  October 
progressed  about  1!,000  feet,  reaching  a  point  near  thi 
Island.  Here  the  water  from  above  burst  into  the  tan 
became  a  roaring  sluice-way.  This  disaster  was  foliowi 
of  water,  washing  out  the  soft  sand-rock,  and  exteuaiv 
linieatone  ledge  followed.  The  mill-owners  aud  citizenr 
•334,000  inall  toavert  further  tbreatenetl  disaster,  ami 
invoked  the  aid  of  Congress.  The  appropriations  bj 
and  including  that  by  act  approved  March  3,  1873,  w< 
tempts  to  exclude  the  water  from  breaks  already  madi 
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1878.  Since  1878  work  has  been  confined  mainly  to  the  preservation 
and  repair  of  the  timber  strnctores,  as  described  in  the  annoal  reports 
of  the  Chief  of  Engineers  since  that  date. 

A  log  sluice  was  constracted  at  the  westerly  side  of  the  main  apron, 
nnder  an  appropriation  of  $10,000  for  that  parpose,  by  act  of  Congress 
approved  March  3,  1879. 

One  crib,  80  by  80  feet,  was  completed  daring  the  winter  of  1882  and 
1883,  and  saccessfully  sank,  after  the  manner  of  a  caisson,  in  March,  as 
described  in  the  Annual  lieport  for  1883. 

The  concrete  dike  is  at  present  in  good  condition,  but  of  the  exterior 
preservative  works — understanding  by  these  the  flooding-damsand  tim- 
ber apron  and  wing — the  apron  and  wing  are  very  much  underdiined 
by  the  action  of  ice  and  water  and  of  loose  saw-logs  which  find  their 
way  to  the  apron  from  the  log- booms  above  the  falls.  The  rock  filling 
of  the  apron  crib-work  has  b^n  removed  in  large  part  by  the  under- 
mining action  of  the  water,  and  the  deck  plairking  is  in  parts  torn  off 
by  running  ice  and  logs.  Should  the  timber  apron  be  destroyed,  the 
l^ge  would  recede  until  the  concrete  dike  would  be  endangered  and 
possibly  overthrown.  The  dike  was  constructed  simply  to  serve  as  a 
diaphram  impervious  to  running  water,  and  it  was  not  calculated  to 
withstand,  unaided  by  the  sand-rock  on  its  down-stream  side,  pressure 
due  to  a  great  head  of  water. 

A  radical  change  of  plan,  and  such  as  would  best  serve  to  preserve 
the  falls,  would  call  for  the  removal  of  most,  if  not  all,  the  mill-dams 
from  the  bed  of  the  stream,  the  extension  of  the  rolling-dams  from  bank 
to  bank,  and  a  large  extension  of  apron- work,  to  consist  either  of  timber 
or  of  concrete,  the  cost  of  the  extension  and  repairs  deemed  immediately 
necessary  being  placed  at  $210,000,  and  here  presented  as  a  new  esti- 
Biate.  The  details  of  tbis  estimate  are  given  in  my  annual  report  for 
1885  (see  pages  1727  and  1728,  Part  III,  Report  of  the  Chief  of  Engineers 
for  year  ending  June  30,  1885). 

If  the  Government  is  to  preserve  the  falls,  the  sum  of  $150,000  will 
be  needed  for  the  fiscal  year  ending  June  30,  1889,  to  be  expended  to- 
ward extending  the  main  apron  to  the  front  of  Farnham  and  Lovejoy's 
Mill-pond,  protecting  this  front  so  far  asnecessary;  removal  of  a  por- 
tion of  the  point  of  rocks  from  the  river  near  the  lower  end  of  the  pond 
in  order  to  reduce  the  eddy ;  repairing  the  main  apron  and  east  apron ; 
continuing  the  line  of  submerged  cribs  across  the  bed  of  the  river  at 
the  toe  of  the  apron,  and  for  general  repairs. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  FALLS  OF  ST.   ANTHONY. 

By  act  approvedJuly  11,  1870 •|50,000 

By  act  approved  March  3,  1871 •50.000 

By  act  approved  J uue  10,  1872 "SOjOOO 

By  act  approved  March  3,  1873 *50,000 

By  act  approved  Jane  23,  1874 125,000 

By  act  approved  March  3,  1875 1 100,000 

By  act  approved  August  14,  1876 120,000- 

By  act  approved  March  3,  1879 tlO,000 

By  act  approved  J  uue  14,  1880 tlO.OOO 

By  act  approved  March  3,  1881 tl5,000 

By  act  passed  Auffust  2,  1882 ^25,000 

By  act  approved  July  5,  1884 TlO,000 


i*B 


Total 615,000 

•These  sums  were  used  before  the  adoption  of  the  project  of  1874. 

tFor  sluice-way  through  public  works,  etc. 

tFor  repairs  and  contingencies,  etc.  « 
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The  eatimated  ooet  of  the  project  of  1874  was  $419,792,  and  tLeaf 
priatioDS  applied  to  the  oooBtraction  of  works  under  that  project 
the  following : 

By  act  approved  Jane  21),  1H74 11! 

By  act  approYed  March  3,  1875 1< 

By  act  approved  Aagnst  14,  1876 I 

Total ^ 

Leaving  as  difference  between  estimated  cost  of  complete  project  and  amonnts 
appropriated  for  same 

The  expenditares  of  appropriations  from  the  commencement  m 
thus  BQmmarized  approximately: 

Under  project  prior  to  that  of  1874 fS 

Under  project  of  1874 9 

Constroction  of  loe-slnice,  ander  specific  appropriation  for  same  by  act 

approved  March!,  1879 

In  repairs  to  and  in  maintenance  of  the  works,  incladine  large  cribs,  1878- 

1886 • 

Total  of  appropriations  by  Congress 6 

No  work  of  improvement  or  of  repairs  could  be  undertaken  di 
the  past  fiscal  year,  for  want  of  fands.  A  watchman  wasformerl; 
ployed  to  make  daily  inspection  of  the  exterior  works  and  to  g 
against  injury  to  them  by  acts  of  private  parties,  but  the  funds  b 
been  exhausted  by  August  31  last,  the  watchman  was  discharges! 
the  engineer  property  at  the  falls  was  sold  under  authority  at  p 
auction,  there  having  been  no  means  of  paying  for  further  care  oi 
property.  The  proceeds  of  the  sale,  $713.18,  were  deposited  tc 
credit  of  the  Treasurer  of  the  United  States. 

Since  September  1st  last,  this  office  has  been  without  the  meai 
caring  for  or  properly  inspecting  the  works. 

No  steam-boats  have  navigated  the  river  between  the  Falls  o 
Anthony  and  Aitkin,  about  208  miles  by  river  above  the  falls,  for» 
or  eight  years,  excepting,  so  far  as  known,  one  steamer,  which  mad 
excursion  trip  in  1884  from  Brainerd  to  Fort  Biplej,  a  point  abool 
miles  above  the  falls ;  hence  there  is  no  navigation  dependent  upoi 
preservation  of  the  falls.  The  commercial  statistics  of  Minnea] 
refer  entirely  to  the  products  of  the  water-power  and  shipments  of 
ber,  flour,  groceries,  etc.,  by  rail. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  en 
Dnlatb,  Minn.  Collections  from  all  sources  for  year  ending  December  31, 
$4,591.74.  Valne  of  domestic  exports  for  1866,  $2,419,847.  «  In  transit "  t»de, 
Value  of  merchandise,  $94,450 ;  duties  on  same,  $52,576.97. 

Money  statement 

July  1,  1886,  amount  available , |li 

July  1^  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $14.71 

July  1,  1887,  outstanding  liabilities Ssisd 

• II 

{Amount  (estimated)  required  for  project   210,01 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,' 1889  150*  0( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

•  OC  lV\\%«ai\o\iTxt  $14.71  was  expended  during  tl^e  Qsci^  year  ending  Juqe  30,  II 
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AAa. 

CONSTRUCTION  OP  LOCK  AND  DAM  ON  MISSISSIPPI  RIVER  AT  MEEKER'S 

ISLAND,  MINNESOTA. 

The  project  for  this  work  is  given  in  the  report  of  the  Chief  of  Engi- 
neers for  the  fiscal  year  ending  Jane  30, 1874,  and  the  cost  estimated  at 
$^22,121.46,  the  object  being  to  connect  with  the  improvement  of  the 
Mississippi  liiver  below  Saint  Paal,  so  as  to  secare  steam-boat  naviga- 
tion np  to  the  Falls  of  St.  Anthony. 

No  improvement  ot  the  river  between  Saint  Paul  and  site  of  the  pro- 
posed lock  and  dam  has  been  anthorized  by  Congress. 

Congress  by  act  approved  Jaly  23, 1868,  made  a  grant  of  200,000  acres 
of  public  lands  to  the  State  of  Minnesota  to  aid  in  constructing  a  lock 
and  dam  at  this  point,  in  accordance  with  plan  and  estimate  previously 
submitted. 

By  act  approved  March  3, 1873,  Congress  appropriated — 

For  coDstrnotion  of  the  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island, 
Minnesota,  according;;  to  the  sorveys  and  plans  of  the  War  Department,  125,000 :  Pro^ 
tided.  That  all  rights  and  claims  in  and  to  the  land  grant  made  to  the  State  of  Min- 
nesota for  the  above  work,  by  act  approved  Jnly  23,  1868,  shall  be  fally  relinqnished 
to  the  United  States  before  any  of  this  appropriation  is  expended. 

None  of  this  appropriation  has  been  used,  the  required  relinquishment 
not  having  been  made. 

This  aopropriation,  bat  little  more  than  2^  per  cent,  of  the  estimate, 
has  been  lying  unused  for  fourteen  years. 

A  survey  of  the  Mississippi  River  between  Saint  Paul  and  St.  An- 
thony's Falls,  provided  for  in  the  river  and  harbor  act  approved  August 
5,  1886,  is  in  progress,  and  upon  its  completion  a  full  estimate  of  the 
cost  of  an  improvement  will  be  rendered.  Consequently,  no  appropria- 
tion for  the  fiscal  year  ending  June  30,  1889,  is  asked  in  this  report. 

It  is  claimed  by  those  favoring  an  improvement  of  the  Mississippi 
Eiver  to  the  Falls  that,  were  the  channel  made  navigable  to  that  point, 
a  large  portion  of  the  5,(K)0,0U0  to  6,000,000  barrels  of  flour  annually 
manufactured  at  Minneapolis  would  find  its  way  to  market  by  river 
and  at  reduced  cost  to  consumers.  At  present,  a  light-draught  steamer 
only  makes  occasional  trips  from  the  Saint  Paul  steam-boat  landings  to 
points  in  the  vicinity  of  Meeker's  Island. 

This  proposed  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of 
entry  is  Dulntb,  Minn.  Collections  from  ail  soarces  during  the  year  ending  Decem- 
ber 31, 1886,  $4,591.74.  Value  of  merchandise,  'Mn  transit"  trade,  |94,540.  Duties 
on  same,  $52,576.97.    Value  of  domestic  exports,  $2,419,847. 

Beyond  the  running  of  loose  saw-logs  over  the  portion  of  the  river  to 
be  rendered  navigable  by  the  propos^  lock  and  dam  there  are  no  com- 
mercial statistics  of  importance  to  report. 

Money  statement 

Jnly  1,  1886,  amonnt  available,  subject  to  conditions  in  act $25, 000. 00 

July  1,  1887,  amount  available,  snbject  to  conditions  in  act 25,000.00 

L  Amonnt  (estimated)  required  for  completion  of  existing  project 897, 121. 46j 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867,      ^ 
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DfPROYEMENT  OF  THE    MISSISSIPPI    RIVER   ABOYE    FALLS   OF  SAIVI 

ANTHONY,  MINNESOTA. 

The  present  project,  under  which  work  has  been  carried  on  since  and 
incladin^  1880,  is  based  upon  the  project  for  the  improvement  of  252 
miles  of  the  river,  from  Gonradi's  Shoals  to  Grand  Bapids,  the  latter  the 
present  head  of  steam-boat  navigation ;  the  estimated  cost,  $54,127.50, 
as  ^ven  in  the  report  of  February  8,  1875,  upon  part  of  the  Mississippi 
transportation  routes  to  the  sea-board ;  plan  of  improvement  to  affoitl3 
to  5  feet  depth  in  the  channel  by  removing^  snags,  bowlders,  and  ban, 
and  confining  the  low-water  discharge  to  widths  practicable  for  navi- 
gation by  means  of  wing-dams  where  necessary. 

This  same  report  estimated  the  cost  of  improvement  of  the  river  be- 
tween the  Falls  of  Saint  Anthony  and  Saint.  Cloud  at  $144,667.50,  tbt 
improvement  of  this  section  to  afford  5  feet  depth  in  the  c  lannel  at  low 
water  between  the  Falls  and  Saint  Cloud,  by  removal  of  sand,  gravel, 
and  bowlder  bars,  and  the  construction  of  wing-dams.  The  sum  of 
$20,000,  appropriated  by  act  of  Congress  approved  August  14, 187S^ 
was  expended  between  those  places.  Prior  to  the  rendition  of  the  report 
and  estimate  of  February  8, 1875,  Congress  had  appropriate,  by  ad 
approved  June  23,  1874,  the  sum  of  $25,000  for  improvement  of  tk 
river  above  the  Falls  of  Saint  Anthony,  which  was  also  expended  in 
improving  the  channel  between  the  Falls  and  Saint  Cloud. 

Steam-boat  navigation  having  discontinued  between  the  Falls  and 
Saint  Cloud,  a  distanceof  76  miles,  the  third  appropriation  made  by  Con- 
gress, that  of  $15,000,  by  act  approved  June  14, 1880,  was  applied  to  the 
stretch,  165  miles  in  length,  of  river  between  Aitkin  and  Grand  Bapids^ 
which  stretch  is  included  within  the  distance  from  the  rapids  to  Con- 
radi's  Shoals,  as  have  been  all  subsequent  appropriations  for  improving 
the  river  above  the  Falls  of  Saint  Anthony. 

No  work  towards  this  improvement  was  performed  during  the  past 
fiscal  year,  there  being  no  funds  for  the  same,  the  last  appropriation  for 
the  work  having  been  made  by  act  passed  August  2,  1882. 

Amount  expended  on  the  present  project  to  June  30,  1887,  including 
outstanding  liabilities,  $35,000. 

Amount  expended  on  the  same  during  the  fiscal  year  ending  Jone 
30, 1887,  including  outstanding  liabilities,  $1.90. 

Before  work  of  improvement  commenced  under  the  present  plan  the 
stream  between  Aitkin  and  Grand  Rapids  was  so  obstructed  by  snags, 
bowlders,  and  leaning  trees  that  at  low  and  even  high  stages  of  water 
navigation  was  difficult,  and  sometimes  almost  impossible,  for  steamers 
drawing  less  than  3  feet  of  water.  There  is  now  a  general  depth  in  the 
improved  channels  of  3  feet  at  low  water,  though  many  masses  d 
gravel  and  bowlders  yet  require  to  be  removed  in  order  to  afford  soffi- 
cient  width.  Snags  form  more  or  less  every  season,  and  caving  bends 
furnish  leaning  trees  or  sweepers.  The  movement  of  ice  in  the  spring 
also  causes  deposit,  more  or  less,  of  bowlders  in  the  channels. 

The  three  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
River,  above  Grand  Rapids,  may  be  relied  upon  henceforth  to  provide 
sufficient  depth  for  the  steamboats  on  the  river  at  and  above  Aitkin, 
but  the  obstructions,  as  bowlders,  etc.,  should  be  removed,  as  thev  <xm- 
tract  the  channel  and  interfere  with  the  movements  of  steamers  at  any 
stage  of  water. 

The  tapYfli  e».\\\i^  oil  \Xskfc\i^x^s&\\i  m^Luy  places  is  due  to  the  powerful 
wheel  oi  tti^  a^tftOcaKC  AiiA.>|  Qt>>>%otw^^\:v35v  ^:ms:^%8^  \Assa^^^er8^  freight, 
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and  Bapplies  to  the  lambermen's  camps  and  settlements,  the  steamer 
being  too  long,  over  all,  for  the  narrow  widths  and  sharp  bends  which 
occar  on  this  part  of  the  stream. 

The  sam  of  $15,000  can  be  profitably  expended  daring  the  i^cal  year 
ending  Jane  30, 1889,  in  continaing  the  removal  of  obstractions  from 
the  river  between  Aitkin  and  Grand  Bapids,  the  piece  of  river  to  which 
steam-boat  navigation  above  the  Falls  of  Saint  Anthony  is  at  present 
confined. 

It  is  not  possible  to  obtain,  at  this  time,  complete  statistics  of  the 
commerce  of  this  part  of  the  river  for  this  season  to  inclade  Jane  30. 
There  are  at  present  three  steamers  with  barges  engaged  in  freight 
and  passenger  transportation  between  Aitkin  and  Grand  Bapids.  The 
comparative  tables  of  commercial  statistics  herewith  show  that  in  1880, 
the  year  in  which  the  work  of  improvement  between  Aitkin  and  Grand 
Bapids  commenced,  there  was  bat  one  steamer  (with  its  barges)  plying 
between  those  points  and  that.  Though  the  amoant  of  freight  trans- 
ported that  year  by  steamer  was  annsaally  large,  the  freight  rates 
were  from  75  cents  to  $1  per  100  ponnds;  while  in  1883, 1884, 1885,  and 
1886,  the  rates  reduced  to  20  to  40  cents  per  100  pounds.  The  last- 
named  figures  obtained  in  1886,  at  which  time  there  were  three  steam- 
boats engaged  in  freighting  and  carrying  passengers  between  Aitkin 
and  Grand  Bapids.  The  country  bordering  the  river  north  of  Aitkin 
is  becoming  more  and  more  settled,  and  there  is  no  doubt  tbat  the  im- 
provement of  the  river  already  effected  by  the  United  States  Govern- 
ment has  largely  contributed  to  the  increase  in  settlement. 

Tbis  work  is  in  the  collection  district  of  Minnesota.  The  nearest  i)ort  of  entry  is 
Dulntb,  Minn.  Collections  from  all  sources  during  the  year  ending  December  31, 
1686,  14,591.74;  value  of  merchandise  **in  transit'' trade,  $94,540;  duties  on  same, 
$52,576.97.    Value  of  domestic  exports,  1*2,419,847. 

▲BSTUACT  OF    APPROPRIATIONS    MADE    FOR    IMPROVING    MISSISSIPPI    RIVER    ABOVE 

THB  FALLS  OF  SAINT  ANTHONY,  MINNESOTA. 

By  act  approved  June  23,  1874 *$2:>,(X»0 

By  act  approved  August  14,  1876 •yO.OOO 

By  act  approved  June  14,  IdSO 15,000 

By  act  approved  March  3, 1881 10,000 

By  act  passed  August  2,  1882 10,000 

Total 80,000 

Original  estimates  for  the  work  between  Grand  Rapids  and  Conradi's 

Shoals 54,1'37.G0 

Appropriations  by  acts — 

June  14, 1880 $15,000 

March  3, 1881 10,000 

AugU8t2,  1882 10,000 

35, 000. 00 

Remaining  to  be  appropriated 19, 127.50 

Money  statement. 

July  1,  1886,  amount  available $5. 57 

July  1.  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1, 1886 $1.90 

July  1, 1887,  outstanding  liabilities 3.67 

• 5. 57 

Amount  (estimated)  required  for  completion  of  existing  project,  viz: 

improvement  between  Grand  Rapids  and  Conradi's  Shoals 19, 127. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1689    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

*  Made  and  expended  before  the  adoption  of  the  present  project. 
8872  BNQ  87 105 
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COMMERCIAL  STATISTICS. 


Comparative  statement  of  the  eteam-hoat  Jnuinese  on  the  Mieeieeippi  Rittr  heiwea^  iiitii 
and  Grand  Bavids,  of  the  logs  run,  and  of  the  lumber,  shinglce,  and  lath  mamufeetMrti 
on  the  rkoer  above  the  Falls  of  St,  Anthony^  for  a  period  of  seven  years,  1880  to  18^ 
inelusive. 


Year. 

Steam- 
boats. 

Freight 
carried. 

Pastengera 
oarri^. 

Lognran. 

jfapofactared. 

Lumber. 

Shinglea. 

U&. 

•1880 

1881 

1882 

1883 

1884 

1885 

fl880 

Ko. 

1 

1 

2 

2 
o 

2 
3 

Pound*. 
7,874,250 
2,200,000 
3,026,0CO 
2,800,000 
16,000.000 
5,000.000 
3,000,000 

No. 
1,000 
1,540 
1,764 
1,100 
1.34G 
2,400 
3,500 

F-tB.M. 

226,000,000 

238,000,000 

285,000,000 

420.000,000 

867.000.000 

317.993,000 

282.000,000 

Feet  B.  M. 
241,157.989 
339. 162, 197 
423,009,250 
396,178.995 
380, 178. 995 
340. 020. 000 
282,248,700 

Xo. 
88.440.125 
128.532.059 
168,844.000 
132. 212.  450 
123. 487. 300 
122. 534. 000 
103,928,000 

3V 

49.ir,MI 
7£.M.ai 
77, 8K.M 
83.iaLC5 

8^012.  IN 
5flL9Jl,W 

*  Amount  of  commerce  and  navigation  when  work  of  improTement  began, 
t  Amount  of  commerce  and  navigation  at  present  time  (1886). 

Skippers  of  freight  do  uot  insare  their  cargoes.  The  effect  of  tk 
work  thus  far  executed  has  been  to  lower  the  rates  on  freight^  betwesi 
Aitkin  and  Grand  Bapids,  about  50  per  cent. 

There  are  no  competing  routes  of  transportation,  as  the  steani-boaU  d« 
about  all  the  carrying  trade  during  the  seasons  of  navigation.  That 
were,  during  the  season  of  1886,  three  steamers  which  competed  with 
each  other. 

[Note.— FoUowiDg  the  appropriation  of  $15,000,  made  by  river  and  harbor  acti?- 
proved  Jane  14,  1880,  the  project  for  the  work  between  Grand  Rapida  and  Conn£i 
Shoals  was  adopted.] 

• 

FoUowlng  are  rates  of  freight  from  Aitkin  to  Grand  Rapids,  from  1890,  when  work 
of  improvement  began,  to  1886,  inclnsive: 


'  I 
*» 


Years. 


Rate  per  100 
poonda. 


1880 
1881 
1882 
1883 


$0.75  to  $1.00 
.75  LOO 
.75  1.00 
.GO         .75 


BateperV 


$OLMtoM 
.25         • 


The  foregoing  table  shows  the  benefits  to  the  commnnity  in  the  matter  of  the  sv* 
iug  of  expenses  in  getting  their  supplies  of  aU  kinds  to  and  firom  market. 


A  A  4. 

RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER. 

The  object  of  the  reservoirs  is  to  collect  surplus  water,  principally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  ap- 
tematically  released  so  as  to  benefit  navigation  upon  the  reaches  of  tbe 
several  streams  below  the  dams,  and  also  that  of  the  Mississippi  bdov 
Saint  Paul.  Alleviation  of  floods  in  localities  near  the  proposed  reser- 
voirs expected  to  obtain  to  some  extent,  but  control  of  extended  floo^ 
or  fresYi^^  wwmtk^  long  reaches  not  expected. 
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In  order  that  navigation  may  bo  benefited  upon  the  Mississippi  above 
the  mouth  of  the  St.  Croix,  upon  the  St.  Croix,  the  Chippewa,  and  the 
navigable  reaches  of  the  Wisconsin,  the  system  of  dams  proposed  for 
each  must  be  carried  out,  and  no  benefit  of  consequence  to  the  Missis- 
sippi below  Lake  Pepin  can  be  predicted  unless  the  entire  system  be 
built. 

The  capacities  of  and  supply  to  the  proposed  reservoirs  are  discussed 
in  the  several  reports  upon  reservoir  surveys  of  January  15, 1879,  De- 
cember 12, 1879,  January  15, 1880,  and  January  10, 1881. 

Appendix  X,  Part  II,  pages  1457-1459,  Report  of  the  Chief  of  En- 
gineers, 1883,  contains  a  r^sum^  of  hydrological  observations  and  con- 
clusions based  thereon. 

The  project  for  this  work  may  be  said  to  have  been  adopted  in  1880, 
following  an  appropriation  bv  Congress  for  the  work  by  act  approved 
June  14, 1880. 

The  system  as  originally  reported  upon  comprises  41  reservoir  dams 
in  Minnesota  and  Wisconsin,  nt  an  estimated  first  cost  (omitting  that 
of  land,  etc.,  damages)  of  $1,809,083. 

The  dam  on  Pine  Biver  at  tlie  outlet  of  Cross  Lake,  Minnesota,  was 
fully  completed  in  October,  1880,  the  work  of  the  fiscal  year  consisting 
in  sodding  and  riprapping  slopes  of  embankment  and  in  filling  the  body 
of  the  dam  with  additional  stone;  iu  finishing  the  dike  at  the  south 
end  of  Whitefish  Lake ;  and  in  filling  up  a  large  depression  in  the  bed 
of  Pine  Biver  just  below  the  apron  of  the  dam. 

The  dam  has  a  lift  of  17  feet,  and  was  constructed  as  follows : 

Total  length  of  dam,  1,500  feet.  Of  this  length  235  feet  are  of  crib- 
work  filled  with  rock.  The  crib-work  is  20  feet  wide,  rests  on  a  pile 
foundation,  and  is  provided  with  14  sluices,  viz,  13  sluices  4  by  4  feet 
in  the  clear,  and  one  log  sluice  10  feet  in  width.  The  piles  afe  driven 
to  a  firm  bearing  and  capped  with  10  by  10  inch  and  12  by  12  inch  tim- 
bers. On  these  caps  is  laid  the  main  apron,  which  is  also  the  floor  of 
the  sluices.  This  flooring  is  of  two  layers  of  plank,  one  8  inch  and  one 
4inch  layer.  In  the  foundation  are  six  rows  of  sheet-piling,  five  of 
G-inch  and  one  of  Binch  thickness,  the  8-inch  row,  the  principal  one, 
being  driven  to  a  depth  of  14  feet  below  the  caps.  Between  the 8inch 
row  and  one  of  the  Oinch  rows  of  sheet-piling  is  a  trench  filled  with 
puddled  clay,  capped  with  a  layer  of  concrete.  Between  the  timber 
caps  and  under  the  flooring  the  space  is  filled  with  injected  cement 
mortar. 

The  length  of  the  embankment  and  dikes  is  1,265  feet,  the  embank- 
ment having  a  diaphragm  of  plank,  on  either  side  of  which  is  a  puddled 
core.  The  embankment  slopes  are  1  on  3,  and  revetted  'with  sods  and 
broken  bowlders.  The  wings  of  the  dam  are  of  strong  crib-work  filled 
with  stone.  The  hoisting  machinery  for  raising  the  sluice-gates  is  a 
worm  gearing  of  the  same  style  as  that  used  for  the  Winnibigoshish 
and  Pokegama  dams.  The  dike  at  the  south  end  of  Whitefish  Lake 
(the  lake  forming  part  of  the  Pine  River  Reservoir),  crossing  a  depres- 
sion between  that  lake  and  the  valley  of  Pelican  Brook,  is  107  feet  in 
length  and  13  in  height,  and  is  10  feet  wide  at  top,  with  slopes  of  1 
upon  3;  the  top  of  dike  is  5  feet  above  the  flowage  line  of  the  res- 
ervoir; a  diaphragm  of  0-iuch  plank  extends  lengthwise  of  the  dike ; 
the  front  sloi>e  and  top  of  the  dike  being  riprapped.  The  capacity  of 
this  reservoir  is  7,000,000,000  cubic  feet.  The  materials  for  construction 
were,  as  in  the  case  of  the  dams  already  built,  mostly  obtained  in  the 
country  adjoining  the  dam. 
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Followiup^  aro  the  sumarized  items  of  material  for  the  Pine  River  B 
ervoir  during:  the  fiscal  year: 

Rock  for  filling  and  slqpM cabic^arda..  V 

Brash  fosciuea do.... 

Sawed  timber feetB.M..  4 

Sand  filling cobic  yanU.. 

The  saud  filling  was  used  in  the  depression  in  the  bed  of  therivn 
low  the  dam.  Upon  this  filling  were  placed  391  cabic  yards  of  bi 
fascines,  the  latter  covered  with  572  cubic  yards  of  large  and  si 
bowlders. 

TOTAL  SUMMARIZED  ITEMS  FROM  COMMENCEMENT  OF  WORK   UFOM   THE  PIXS  K 

UKSERVOIR,   1884,   TO  JUNE  30,    1887. 

Embankment cabic  yards..       U 

Excavation —  do 6 

Puddled  rlay  and  filUug  in  trench    .• do 1 

Concrete  in  trench do 

Rock  for  filling  and  slopes do 6 

Bmsh do 

Ronnd  piles  driven  in  fonndation  and  coffer-dams namber. . 

Timber  in  dam,  aud  for  coffer-dam feet,  B.  M..  1,496, 

Iron,  includiD;;  drift  bolts,  spikes,  nnts  and  washers,  and  uails  ..pounds..      154, 

Hoistiuc  machines ..monnted.. 

Total  of  timber  sowed feet,  B.  M..  1,728, 

Thirteen  of  the  machines  are  for  hoisting  sluice-gates,  one  mach 
for  hoisting  log-sluice  wickets,  and  one  machine  for  uoisting  st 
plank. 

The  timber  was  sawed  by  day  labor,  and  used  in  dam  and  coffer-da 
for  building  quarters,  sheds,  flats,  stop-plank,  gates,  repairing  boi 
gangplank,  track,  etc.  The  slabs  and  edgings  furnished  fuel  for  1 
saw-mill  and  for  men's  quarters.  The  cofferdam  was  of  two  parts ;  ( 
built  in  the  winter  of  1884-'85;  the  other  during  the  faU  of  1885;  1 
object  being  to  provide  for  the  free  discharge  of  the  river  while  1 
work  was  in  progress.    All  the  work  was  done  by  day  labor. 

The  work  upon  the  dams  during  the  past  fiscal  year  bas  been  in 
cal  charge  of  Assistant  Engineers  Archibald  Johnson  and  John  C 
len,  who  are  deserving  of  credit  for  the  faithfulness  and  zeal  with  wb 
they  discharged  their  duties.  Mr.  Johnson's  report  npou  operatioiu 
the  Pine  River  Dam  is  herewith. 

Mr.  F.  T.  Hampton,  principal  assistant,  also  rendered  valuable  sc 
ices  in  connection  with  these  works  as  well  as  upon  others. 

CONDITION  OF  THE  WORK. 

In  addition  to  the  Pine  River  Reservoir  are  the  following : 


RMerroh'. 


Lake  Wintbigoshish 

Leech  Lake 

Pokegama  Falls 


Completed  in — 


Angnst  1884.... 
September,  1884. 
Ootober.  1834  . . . 


Capacity. 


Cubic  feet, 
40. 000. 000. 000 
22,000.000,000 

X  000, 000,  000 


Time 


ereM 
tofllL 


26  moB^ 
2  years. 

1  toSmonJ 


A  force  of  watchmen  was  necessarily  employed  during  the  year 
the  completed  dams  at  Winibigoshish^  Leech  Lake,  and  Pokegai 
«wn4  a\^o  ^^"Cvci^^xN^^^vcL  Q't^'^x  \ft  ^?iard  the  works  and  the  proi>er 


APPENblX  A  A — ^REPORT   OP  MAJOR   ALLEN.  1669 

which  coDsists  of  steamers,  saw-mills,  flats,  pumps,  aud  tools.    The 
watchmen  also  acted  as  dam-tenders. 

Expended  to  Jane  30,  1887,  upon  all  the  works,  including  outstand- 
ing liabilities,  8583,573.33,  which  amount  includes  cost  of  plant  and 
works,  examinations,  land  damages  and  attendant  examinations,  awards 
to  Indians  for  damages,  superintendence,  contingencies^  etc. 

Daring  the  year  the  oischarge  of  water  from  the  completed  reservoirs 
was  continuous,  varying  according  to  the  needs  of  the  river  and  so  far 
as  the  partially  completed  system  would  furnish  water.  The  details  of 
the  discharge  of  water  in  the  interest  of  navigation  during  the  season 
of  188G  are  given  in  my  report  and  project  submitted  to  the  Chief  of 
Engineers,  November  5, 1886.  The  years  1885  and  1886  were  dry  ones 
lor  Minnesota  and  parts  of  Wisconsin  and  Dakota.  The  average  annual 
precipitation  at  Saint  Paul  is  about  30  inches.  In  18^5  it  was  25.33 
inches,  and  in  1886  but  21.89. 

From  Juno  1  to  October  31,  1886,  inclusive,  one  hundred  and  fifty- 
three  days,  the  reservoirs  added  to  the  volume  of  the  Mississippi  from 
1,000  to  1,900  cubic  feet  of  water  per  second.  Had  this  flow  of  one  hun- 
dred and  fifty-three  days  been  compacted  into  a  period  of  ninety  days, 
from  August  1  to  October  31,  the  volume,  per  second,  would  have  been 
greater  and  the  depth  efiect  correspondingly  so.  From  such  observa- 
tions as  means  admitted  of  in  1885  and  188G  and  stated  in  my  reports  of 
December  18, 1885,  and  November  5, 1886,  both  of  which  are  here  re- 
spectfully referred  to,  it  appeared  that  when  the  river  stood  at  2  feet  on 
the  TJ.  8.  Signal  Service  gauge  at  Saint  Paul,  the  effect  of  every  100 
cubic  feet  per  second,  of  water  added  to  the  river  and  steadily  main- 
tained, was  equivalent  to  increasing  the  depth  one-tenth  of  a  foot.  As 
the  river  rises  the  depth  eft'ect  of  each  100  cubic  feet  of  water  decreases 
somewhat.  It  appears,  however,  from  examinations  in  1885  and  1886, 
that  the  effect  of  the  liberated  water  from  the  four  reservoirs  was  the  ad- 
dition of  1  foot  and  upwards  to  the  depth  at  Saint  Paul,  during  the  dry 
periods  of  those  years,  the  additional  depth  being  due  to  elevation  of  wa- 
ter-surface as  well  as  to  additional  scour.  When  the  river  reaches  very 
low  stages,  a  slight  increase,  even,  in  channel  depth,  if  only  enough  to 
lift  a  boat  free  from  a  bar,  may  decide  the  question  of  navigation  for 
the  rest  of  the  season.  The  system  of  reservoirs  was  proposed  as  a 
powerful  auxiliary  to  other  works  for  river  improvement. 

The  operations  of  the  reservoirs  in  the  interest  of  navigation  are 
much  impeded  by  the  action  of  lumbermen,  who  build  dams  at  the 
outlets  of  lakes  or  on  streams  tributary  to  the  Mississippi  Eiver  in 
order  to  gather  water  for  driving  their  logs.  Some  of  these  dams  are 
permanent  structures,  others  are  temporary.  In  the  basin  of  a  single 
tributary  to  the  Mississippi  above  Saint  Paul,  25  such  dams  exist  today ; 
some  of  them  have  been  lately  built.  There  are  probably  more  than 
ICO  such  dams  in  the  basin  of  the  Mississippi  Eiver  above  Minneap- 
olis. One  dam  alone  on  Prairie  Eiver  impounds  enough  water  to  repre- 
sent a  discharge  of  800  to  1,000  cubic  feet  of  water  per  second  for  many 
days.  The  water  is  impounded  and  released  at  the  will  of  the  owners  of 
the  dams,  without  system,  other  than  to  get  immediate  results,  for  their 
own  drives  of  logs.  Many,  if  not  all,  of  these  private  dams  are  closed 
from  July  until  the  following  April,  in  order  to  collect  water,  thus  de- 
priving the  river,  during  the  seasons  of  drought,  of  water  needed  for 
navigation  and  power.  It  is  believed  that  15  to  20  per  cent,  of  the 
water  due  the  river  above  Minneapolis  is  controlled  in  this  way.  The 
water  is  liberated  in  the  spring  at  a  time  when  it  is  not  neede.<L^cyt 
navigation  and  power,  and,  on  the  other  hauA,  \»  v3\\iX\\v^^  VtwsvN>aR> 
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river  when  most  urgently  needed.  When  it  is  considered  that  the  head- 
waters of  the  St.  Croix,  Chippewa,  Wisconsin,  and  other  tribataries 
are  encumbered  by  similar  dams,  operated  in  a  like  manner,  the  rerj 
low  stages  of  water  that  frequently  occur  in  the  Mississippi  Biverfrom 
its  sources  to  and  below  the  mouth  of  the  Wisconsin  ^ver  may  be  io 
some  degree  a<3counted  for.  The  practice  of  withholding  water  fion 
the  river  in  the  manner  stated  has  become  one  of  such  magnitude  that 
it  would  appear  as  though  legislation  in  the  premises  were  necessary. 
Log-driving  can  be  managed  so  as  to  reduce  the  present  waste  of  water, 
bat  it  will  never  be  done  until  laws  are  enacted  to  control  it. 

In  ray  annual  report  for  the  yelur  ending  June  30, 1886,  were  the  fbl- 
lowing  remarks :  • 


The  oonstmction  of  reserroir  dams  oommenced  in  Minnesota  for  the  reaeon  tbil 
the  first  appropriation  of  money  for  the  system  was  for  the  oonstmetion  of  a  dam  at 
Lake  Winnibigoshish,  and  again  because  leleases  against  damage  for  oTerflow  of 

Erivato  lands  were  Tolnntarily  offered  on  a  large  scale ;  and  for  the  same  reasons  it 
OS  continued  in  Minnesota.  It  would  seem  oest  to  complete  the  reaerroirs  at  tk 
headwaters  of  the  Mississippi,  above  MinneaiM>lis,  before  extending  the  work  in  other 
directions,  mainly  because  the  besl  opportunity  wiU  thus  be  afforded  of  testing  ii 
all  its  bearings  a  project  which  has  thus  far  proven  successful  from  an  ennnetfiv 
point  of  view,  especially  so  far  as  the  ability  to  collect  water  is  ooncemed,  thoap 
there  may  be  questions  as  to  expediency  that  do  not  come  within  the  proTinee  of  ui 
engineer,  and  leading  to  results  that  he  has  not  the  means  of  predicting. 


A  difficulty  was  encountered  early  last  season  at  the  Pine  Siver  res- 
ervoir dam  which  had  been  sufficiently  completed  to  admit  of  colleetiiif 
a  considerable  quantity  of  surplus  water.  The  log-cut  of  the  Pioe 
Biver  Valley  was  unusually  large  during  the  preceding  winter  and  tlie 
log-drives  reached  the  dam  in  May  and  June  following,  with  unnece8» 
rily  long  intervi^s  of  time  between  their  arrivals,  instead  of  reaching  it 
promptly  and  in  compact  shape.  These  logs,  of  course,  had  to  be  ad 
mitted  through  the  sluice,  and,  owing  to  the  dilatory  manner  in  wbi<^ 
they  were  handled  by  their  drivers,  were  fully  three  times  as  long  ii 
passing  the  dam  as  there  was  any  necessity  for,  and  the  result  was  a 
great  expenditure  of  water. 

As  a  result  of  the  experience  of  last  season  the  loggers  were,  this 
year,  verbally  notified  that  logs  in  reasonably  large  booms  opon  read- 
ing the  dam  would  be  sluiced,  and  that  as  soon  as  the  boom  had  passri 
the  dam  the  discharge  of  water  would  be  reduced.  This  was  carried 
out  in  spite  of  much  difficulty  with  the  loggep,  who,  through  the  es* 
ployment  of  insufficient  crews  to  man  their  drives,  were  longer  in  dvat- 
ing  than  there  was  any  excuse  for. 

The  watchmen  at  the  dams  have  always  been  directed  not  toobstroes 
the  passage  of  booms  of  saw-logs ;  but  they  have  also  been  directed  not 
to  allow  the  dams  to  be  used  for  the  furtherance  of  any  private  interest 
The  act  of  Congress  passed  August  2,  1882,  in  appropriating  for  .the 
reservoirs  contained  the  following : 

Provide  further.  That  the  money  hereby  api>ronriated  shall  be  used  solelj  for  tbe 
improvement  of  the  navigation  of  the  Mississippi  River  and  its  tributaries,  and  a* 
part  thereof  shall  be  expended  with  the  view  to  the  improvement  of  private  property. 

The  river  and  harbor  act  of  Congress  approved  July  6,  1884,  re- 
peated that  provision. 

All  difficulty  in  regard  to  sluicing  of  logs  and  waste  of  water  cooBt- 
quent  thereupon  could  be  obviated  by  an  act  of  Congrees  providing 
that  no  logs  shall  be  sluiced  through  a  Government  reservoir  dam  be- 
fore A\xg;a%\.\  ol  ^Ti^  i^»iX^  and  then  for  a  i)eriod  not  longer  than  forty 
days. 
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Tlie  auiiual  cost  of  guarding,  waintiiioiug,  and  operating  the  reser- 
voir dams  at  Lake  Winnibigoshish,  Leech  Lake,  Pokegama  Falls,  and 
Pine  KivcT  is  estimated  at  $12,000. 

The  original  project  for  reservoirs  at  the  headwaters  of  the  Missis- 
sippi above  Minneapolis  i)rovided  for  dams  at  Mud  Lake,  Vermillion 
River,  and  Gull  Lake,  in  addition  to  those  that  are  already  built.  Late 
experience  has  demonstrated  that  the  proppsed  Mud  Lake  and  Vermil- 
lion River  dams  can  be  dispensed  with,  as  the  three  reservoirs,  viz, 
Winnibigoshish,  Leech  Lake,  and  Pokegama,  will  sufi&ce,  if  the  lift  of 
the  latter  be  increased  2  feet,  to  collect  water  above  Grand  Rapids. 
Recent  investigation  also  leads  to  the  conclusion  that  the  cost  of  dam- 
ages from  creating  the  proposed  Gull  Lake  Reservoir,  at  present,  will 
be  excessive.  Gull  Lake  and  River  and  their  tributaries  are  now  en- 
cumbered with  numerous  logging  dams  owned  and  operated  by  private 
parties  and  held  at  high  valuation. 

Wlien  the  destruction*  of  forests  ceases  in  the  valley  of  the  Missis- 
sippi above  Minneapolis,  and  forest-growth  and  timber-cutting  are  reg- 
ulated by  law,  the  reservoir  system  of  the  Upper  Mississippi  can  be  ex- 
tended to  include  the  Gull  River  and  Prairie  River  basins  and  oth- 
ers. The  system  will  then  attain  its  maximum  value  to  the  public. 
These  remarks  as  to  regulation  of  timber-cutting  and  forest-growth  ap- 
ply also  to  the  Saint  Croix,  Chippewa,  and  Wisconsin. 

It  is  proposed  to  apply,  with  the  approval  of  the  Department,  the 
sum  of  $37,500,  appropriated  by  act  of  August  5,  1886,  to  increasing 
theliftof  the  Pokegama  Reservoir ;  to  maintaining,  operating,  and  guard- 
ing the  four  completed  reservoirs ;  and  to  a  preliminary  examination  of 
Sandy  Lake  and  River. 

An  effective  reservoir,  and  one  as  valuable  as  that  originally  pro- 
posed for  Gull  Lake,  can  undoubtedly  be  created  at  Sandy  Lake  and 
River,  tributary  to  the  Mississippi  River  at  a  point  60  miles  above  Ai^ 
kin.    As  to  this,  Assistant  Engineer  Davenport  reports  as  follows: 

Sandy  Lake  has  aa  area,  at  low  water,  of  about  9  square  miles ;  there  are  large 
areas  of  marsh  and  swamp  in  the  vicinity  of  the  lake  and  its  tributary  streams.  With 
a  head  of  5  feet  the  flowage  area  is  estimated  at  12  miles,  and  the  capacity,  with 
that  head,  would  be  about  1,500,000,000  cubic  feet,  sufficient  to  furnish  650  cubic  feet 
per  second  for  thirty  days. 

The  area  of  the  water-shed  is  estimated  at  370  square  miles,  which  would  eive 
nearly  7,000,000,000  cubic  feet  for  the  annual  supply  (rainfaU  estimated  at  27  inches ; 
one-fourth  rainfall  estimated  as  available). 

The  supply  from  the  water-shed  would  supply  a  much  larger  reservoir  than  would 
be  forme<l  by  a  5-foot,  dam ;  but  as  the  banks  are  in  places  low,  it  is  believed  that  a 
much  greater  head  might  require  extensive  dikes.  This  only  can  be  determined  by 
a  survey. 

The  annual  cut  of  pine  from  this  section  is  about  5,000,000  feet,  B.  M.,  and  it  is  es- 
timated that  the  total  quantity  now  standing  will  not  exceed  100,000,000  feet,  B.  M. 

The  outlet  from  the  lake  into  the  Mississippi  is  about  1  mile  long.  At  the  narrow- 
est point  the  width  at  the  water-line  is  less  than  100  feet,  and  at  the  top  of  the  bank 
will  not  exceed  300  feet.  It  is  estimated  that  a  dam  something  similar  to  that  at 
Leech  Lake  could  be  built  for  $12,000. 

It  is  reported  that  some  of  the  lands  adjoining  the  lake  are  owned  by  private  par- 
ties, but  that  large  areas  are  still  in  possession  of  the  State  and  of  the  United  States 
Government. 

One  of  the  principal  objects  for  the  construction  of  a  dam  at  this  place  would  be  to 
prevent  the  temporary  loss  of  water  required  to  raise  the  lake  when  a  large  discharge 
18  being  made  from  the  upper  reservoirs. 

Sandy  Lake  and  Eiver  are  worthy  of  a  thorough  survey,  the  cost  of 
which  is  estimated  at  $4,000. 

The  report  of  December  18, 1885,  above  referred  to,  recommends  the 
condemnation  for  reservoir  purposes  of  certain  low  lands  or  meadows 
below  Pokegama  Falls  whicli  are  liable  to  be  damaged  b'j  \jAfe  x^^-satoc^tsx 
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flow  of  water  from  the  reservoirs.    These  lands  havo  always  been  sob- 
jeet  to  overflow  from  natural  floods^  but  they  produce  bay  when  sea- 
sons of  low  water  occur. 
The  cost  of  condemnation  of  these  lands  is  estimated  as  follows: 

400  acres,  at  average  cost  of  $8  per  acre $3.SB9 

Condemnatioa  expenses  (estimated) 800 

Totel 4,060 

To  increase  the  lift  of  Pokegama  Reservoir  2  feet  will  require  the 
construction  of  two  dikes  at  the  eastern  end  of  the  reservoir,  and  u 

follows : 

DIKE  IN  NORTHWEST  QUABTER  OF  NORTHEAST  QUARTER  OF  SECTION  24,  TOWNSHIP 

55,  RANGE  25. 

36,000  feet,  B.  M.,  plank  for  diaphragm,  at  $20  per  M,  hi  place fTSO.OP 

194  square  rods  grabbing,  at|2 388.01 

Clearing  3  acres  of  timber,  at  $40 120.a 

Removing  2,214  cabio  yards  of  marshy  groand,  at  30  cents GSL9 

5,725  cubic  yards  embankment,  at  40  cents 2,890.N 

179  square  rods  sodding  for  slopes,  at  $3 537.N 

Total 4,719.» 

DIKE  EAST  OF  HALE  LAKE. 

36,210  feet,  B.  M.,  plank,  at  |20  per  M,  in  place TILH 

82  square  rods  of  tabbing,  at  $2 164.ff 

Clearing  2  acres  of  timber,  at  ^0 80.* 

Roraovini^  1,111  cubic  yards  of  marshy  ground,  a^30  cents 3319 

3,659  oupic  yards  embankment,  at  40  cents 1,461* 

95  square  rods  sodding  for  slopies,  at  $3 265.ff 

Total 3.06aH 

For  both  dikes 7,769.» 

Qoartors  for  men 500lM 

Contingencies,  15  per  cent,  including  alteration  of  hoisting  machinery  for 
log-sluice 1,240Lw> 

ToUl 9,509.0 

The  sam  of  $12,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1889,  in  maintaining  and  operating  the  completed  daiM 

For  commerce  benefited  aud  to  be  benefited  by  the  reservoir  sys- 
tem reference  must  be  made  to  the  commercial  statistics  of  the  Missis- 
sippi, Saint  Croix,  Chippewa,  and  Wisconsin  rivers. 

Amounts  appropriated  are : 

Act  approved  June  14,  18r0 $75,009 

Act  approved  March  3,  1881 150.0W 

Act  passed  August  2,  1882 300,  OOd 

Act  approved  July  5,  1884 00,000 

Act  approved  Augusts,  1886 37,500 

Total e»,500 

Allotment  per  letter  from  office  of  Chief  of  Engiueers,  November  9, 1881 .  1, 57S.  l^ 

Allotment  per  letter  from  office  of  Chief  of  Engineers,  January  20,  1882.  ITS.  00 

Allotment  \^r  letter  from  office  of  Chief  of  Engineers,  April  21,  Itf87. . .  aeo 
Awards  to  Indians  for  damages  in  connection  with  the  baildiof;  of 
I  jeocAiLiaVLt^  tvTid  Lake  Winnibigoshish  dams,  letter  from  office  of  Chief 

of  Eug\i\e<«%,  K\\\soi«K.l  A^^ ir.,»v» 
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• 

Allotted  and  expended  by  officer  in  cliarge  for  meteorological  observa- 
tions, borings,  examinations,  etc.,  at  propqsed  dam-sites,  letter  from 
office  of  Ciiief  of  Engineers,  May  27,  1^81 $7,500.00 

Expended  by  officer  in  cbarge  in  connection  with  the  building  of  four 
reservoir  dams  to  June  30,  1887,  including  outstanding  liabilities....      558, 319. 68 

Total  allotted  and  expended  to  June  30, 1887,  including  outstand- 
ing liabilities 583,573.33 

Estimated  cost  of  the  system  (omitting  that  of  land,  etc.,  damages)  . . .  1, 809, 083. 50 
Amounts  apph>priated  to  include  appropriation  by  act  approved  August 
5,. 1886 622,500.00 

ReroAining  to  be  appropriated 1,186,583.50 

Money  statement 

Jalyl,  1886,  amount  available $16,518.93 

Amount  appropriated  by  act  approved  August  5, 1886 37,500.00 

54, 018. 93 
July  1, 18S7,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1,  1886 $14,389.92 

July  1,  1887,  outstanding  liablities 702.34 

15,092.26 

Julyl,  1887,  amount  available 38,926.67 

• 

{Amount  (estimated)  required  for  completion  of  existing  project 1,186,583.50 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1889      12,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


RKPORT  OF  Mil.   ARCHIBALD  JOHNSON,  ASSISTANT  ENaiNSER. 

Saint  Paul,  Minn.,  November  30, 1886. 

Sir  :  I  have  tho  honor  to  submit  the  following  report  of  the  construction  and  cost 
of  Pine  River  Dam : 

This  dam  is  built  across  Pine  River  about  one-fourth  of  a  mile  from  where  it  leaves 
Cross  Lake,  and  is  located  in  tho  west  half  of  the  northwest  quarter  of  section  21,  of 
township  137  north,  of  range  numbered  27  west  of  fifth  principal  meridian.  Its  dis- 
tance from  the  Mississippi  by  river  is  about  18  miles ;  and  its  distance  from  Brainerd, 
the  nearest  town,  is  about  30  miles  by  a  road. 

Tho  country  north  of  Brainerd,  and  in  the  vicinity  of  the  dam,  is  still  a  wilder- 
ness, and  about  the  only  business  carried  on  is  that  of  lumbering. 

The  river  at  the  dam-site  is  about  145  feet  wide,  acd  the  formation  consists  of  sand 
and  clayey  sand.  Tho  bed  of  the  river  at  this  point  is  covered  with  a  stratum  of 
clayey  sand  which  is  very  hard  and  impervious  to  water,  and  varies  in  thickness 
from  nothing  to  10  or  12  feet. 

Preliminary  operations  for  the  construction  of  this  dam  were  mado  in  February, 
1884,  and  it  was  completed  in  November,  1886.  Supplies  of  all  kinds,  excepting  tim- 
iH^r,  hay,  and  some  vegetables,  were  purchased  either  in  Brainerd  or  Saint  Paul.  All 
the  machinery  used  was  received  from  Leech  Lake,  Winibigoshish  or  Pokegama 
dams,  which  reduced  the  cost  of  the  work  very  materially. 

SAW*MILL  AND  SAWING. 

The  saw-mill  machinery  used  at  Pine  River  Dam  was  that  used  at  Leech  Lake  and 
Winibigoshish  dams,  and  was  transported  to  Pine  River  in  March,  1884.  The  con- 
stmctiou  of  the  saw-mill  was  commenced  in  April,  and  completed  in  June,  1884. 

The  capacity  of  tho  saw-mill  for  the  timber  needed  in  the  dam  was  from  20,000  to 
2.5,000  i'vet  B.  M.  per  day  of  ten  hours.  Tho  sawing  was  commenced  in  the  latter 
part  of  May,  18d4,  and  completed  in  October,  1865.  As  tho  lumber  was  being  sawed 
the  slabs  were  Sciwcd  for  fuel  for  quartel'^)  and  engines. 

The  total  amount  of  timber  sawed,  iircording  to  the  mill-scale,  was  1,728,046  feet 
B.  M. 
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*  1  bonding  for  laborers' qDarten  (dab  sides) ii 

tl  building  for  laborers' qaarters U 

tl  building  for  carpenterr  quarters U 

*1  building  for  foremen's  quarters II 

tl  building  for  engineers' quarters H 

tl  building  for  dining-room  and  kitcben If 

1 1  building  for  office U 

Ibuilding  for  store-bouse 24 

1  building  for  ioe-bouse IC 

1  building  for  stable  (slab  sides)  7  single  and  2  double  stalls 24 

1  building  for  stable,  4  double  stalls IC 

1  building  for  carpenter's  shop  (slab  sides) 24 

1  building  for  tool-bouse 16 

1  building  for  blacksmith  shop 16 

1  building  for  dam-tender's  stable,  6  stalls 20 

1  building  for  warehouse  for  saw-mill  machinery 20 

1  building  for  dam-tender's  quarters,  containing  4  bed-rooms,  office,  dining- 
room,  and  kitchen. 

All  these  buildings  are  one-story  frame,  sided,  floored,  and  roofed  with  incl 
ber,  except  as  otherwise  noted* 

The  dam-tend^s  quarters  and  stable  are  roofed  with  shingles.  The  outside 
dam-tender's  quarters  is  sheathed  with  rough  inch  lumber,  covered  with  tarred  ] 
and  sided  with  upright  inch  boards  planed  and  battened  with  4-inch  strips  also  p 

The  flooring  is  oAwo  courses  of  inch  lumber,  the  first  being  rough,  and  the  t 
5  and  6  inch  lumber  matched.  The  walls  and  ceiling  are  also  of  5  and  6  inch  ou 
lumber.  The  cellar  is  walled  with  6-inch  timber.  The  inside  and  outside  are  pi 
wiUi  two  coats  of  lead  and  oil,  and  the  roof  with  two  coats  of  fire -proof  naint. 
walls  of  the  bnildings  marked  thus*  are  sheathed  on  the  inside  with  inch  lamb< 
filled  with  sawdust.  Those  marked  thus  t  are  similarly  sheathed,  but  are  cc 
with  felt  paper,  instead  of  the  walls  being  filled  with  sawdust. 

COFFER-DAM. 

The  cofifer-dam  was  commenced  on  October  13,  1884,  and  completed  August  11, 
The  pumping  was  done  by  a  lO-iuch  Heald  and  8isoo  pump  worked  by  a  i 
engine. 

The  coffer-dam  for  the  north  half  of  the  dam  was  constructed  by  driTins  twc 
of  round  piles  10  feet  from  center  to  center,  and  the  piles  in  each  row  8t  leei 
center  to  center.  These  piles  were  cut  off  4  feet  abore  low  water,  and  capped 
10  by  12  timbers,  with  a  6-inch  wale  piece  spiked  to  the  inside  of  the  cap.  Tw< 
of  sheet-piles  were  then  driven  on  the  inside  of  the  caps,  and  the  space  between 

filled  vrif.h  HAnH  stnA  RAnHv  Inntn.      ThA  inaiilA  mvr  -w«a  nf  A^%r%*»^   «vI«mV  «••«*  «W» 


APPENDIX  A  A — REPORT  OF  MAJOR  ALLEN.      1675 

At  the  end  of  the  floor  of  the  first  section  of  the  dam  two  rows  of  2'iDch  sheeting 
were  driven  and  sawed  off  on  a  level  with  the  hottom  of  the  flooring.  This  was  to 
ent  off  water  under  the  flooring  of  the  first  section. 

There  were  688  linear  feet  of  coffer-<lani,  176  round  piles,  and  133,504  feet  B.  M.  of 
oapSy  wale  pieces,  and  sheeting  used  in  its  construction.  The  4-inch  sheeting  was 
driven  from  2  to  4  feet,  and  the  6-inch  sheeting  from  4  to  8  feet  in  the  ground. 

EXCAVATION  OP  FOUNDATION. 

• 

After^^he  coffer-dam  for  the  north  part  was  completed  and  the  water  pumped  out 
the  work  of  excavation  was  commenced,  The  water  was  pumped  out  on  the  29th  of 
Novemher.  1884,  and  the  excavation  was  commenced  on  December  2.  The  water  in 
the  second  h^f  of  the  dam  was  pumped  out  on  the  12th  of  August,  1885,  and  the  ex- 
cavation commenced  the  same  day,  and  completed  on  the  22d  of  August. 

The  material  in  the  foundation  of  the  dam  consists  of  sand,  sandy  clay,  or  hardpan, 
and  some  quicksand. 

For  the  north  half  of  the  dam  the  ground  was  excavated  to  a  depth  of  4^  feet  be- 
low the  low  water  of  1880 ;  but  the  south  half  of  the  dam  was  only  excavated  to  a 
depth  of  3.9  feet.  In  the  north  half  of  the  dam  the  hardpan,  where  there  was  any, 
was  entirely  removed  by  the  necessary  excavation,  but  in  the  south  half,  after  exca- 
vating, it  was  about  6  inches  thick  at  the  center,  and  then  dipped  to  a  depth  of 
about  10  feet  at  the  south  end.  It  was  so  hard  and  compact  that  in  driving  ronnd 
piles  and  sheet-piles  through  it  excavations  to  a  depth  of  from  2  to  5  feet  had  to  be 
made. 

All  the  excavation  in  the  first  coffer-dam  was  done  in  the  winter  of  1884  and  1885 ; 
and  all  the  material  had  to  be  blasted  out.  This  made  this  portion  of  the  work  very 
expensive.  The  amount  excavated  for  the  foundation  and  diaphragm  was  6,606  cubic 
yiurds. 

DRIVINO  OP  ROUND  PILES  IN  FOUNDATION,  AND  CAPPING. 

The  driving  of  ronnd  piles  in  the  foundation  was  commenced  February  4,  1885,  and 
finished  about  September  4  of  the  same  year. 

There  were  725  round  piles  driven  in  the  foundation,  16  piles  in  boom-piers,  and  8 
piles  in  the  extension  of  the  upper  soath  wing- wall.    All  the  piles  were  of  Norway 

Sine.  The  least  penetration  was  4  feet  8  inches,  and  the  greatest  15  feet  6  inches. 
.11  the  piles  were  cut  off  so  that  the  tops  of  the  caps  were  2^  feet  below  the  low  wa- 
ter of  1880.  The  caps  of  the  bearing  piles,  where  Hues  of  sheeting  were  driven  length  • 
wise  of  the  dam,  were  of  10  by  10  inch  timber ;  elsewhere  they  were  of  12  by  12  inch 
timber.  These  caps  were  drift-bolted  to  the  piles  with  1  by  20  inch  drift-bolts  of 
ronnd  iron.  The  caps  of  the  apron-piles  were  made  of  two  0  by  12  inch  timbers, 
screw-bolted  laterally  through  a  tenon  12  inches  long  and  6  inches  thick,  formed  at 
the  top  of  the  pile,  having  square  shoulders  at  the  lower  end  for  the  caps  to  rest  on. 
(For  more  detailed  information  of  the  driving  of  round  piles  and  sheet-piles,  see  re- 
port of  December  23, 1885,  with  accompanying  tracing.) 

SHEET-PILING  IN  FOUNDATION. 

The  driving  of  sheet-piles  was  commenced  in  the  latter  part  of  February,  1885,  and 
completed  in  June,  1886. 

There  are  five  lines  of  6-inch  sheeting  and  one  of  8-inch  sheeting  lengthwise  of  the 
dam. 

Crosswise  of  the  dam,  and  at  the  ends  of  the  flooring,  commenoiuj;  at  the  lower 
side  of  the  trench  or  fourth  row  of  piling,  are  two  lines  of  4-inch  sheeting  to  prevent 
streams  of  water  from  coming  in  from  the  banks  and  removing  material  from  under 
the  floor.  There  are  also  two  lines  of  2inch  sheoting  crosswise  of  the  dam.  These 
were  put  in  at  the  middle  of  the  flooring  or  .end  of  the  first  half  of  the  dam  to 
cut  off  running  water  from  under  the  floor  when  the  water  had  been  turned  through 
the  first  half  uf  the  dam.  The  upper  row  of  6-iuch  sheeting  is  at  the  upper  end  of 
the  floor,  and  along  the  face  of  the  upper  wing-walls.  The  second  row  of  6-inch 
sheeting  is  at  the  front  of  the  crib- work.  The  tnird  is  8i  feet  below  this ;  the  fourth,  . 
2^  feet  below  the  lower  face  of  the  crib- work  for  the  sluices ;  and  the  fifth  is  at  the 
lower  end  of  the  floor  and  along  the  ends  of  the  lower  wing-walls.  The  8-inch  sheet- 
ing is  6|  feet  below  the  face  of  the  dam.  or  6  feot  from  the  second  line  of  6'inch  sheet- 
ing, and  it  extends  about  25  feet  beyond  the  crib-work  at  each  end.  To  this  8-inch 
sheeting  is  spliced  the  first  25  feot  of  the  diaphragm  for  the  north  and  south  embank- 
ments. The  2-inch  and  4-iuch  sheeting  were  usually  driven  about  6  feet,  the  6-inch 
from  8  to  10  feet,  and  the  8-inch  from  14  to  15  feet  below  the  top  of  caps.  Generally, 
the  material  in  the  foundation  was  so  compact  that  sheeting  could  not  be  dHv^\i\w\A 
the  ground  more  than  6  or  8  feet.    To  assist  the  drvvin^  oi  \\i^  ^vc^Ocl  ^^^V^^^a 
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fonniDg  the  diaphragm  proper  in  the  foandation,  a  trench  iras  dog  between  the kc- 
ond  and  third  rows  of  6-inch  sheeting  8^  feet  wide  and  7^  feet  deep  below  tbiti^«C 
the  caps.  The  water  was  kept  on t  of  the  trench  with  a  G-inch  Heald  and  Siseo  pOBf. 
In  the  north  half  of  the  dam  the  B-inch  sheet-piles  were  shod  with  ilii|ii  •( 
iron  2  feet  long,  5  inches  wide  and  tiiree-sixteentha  of  an  inch  thick.  This  sartdlfe 
pile  considerably  and  assisted  the  penetration.  In  the  south  half  of  the  dan  aail> 
iron  shoe  was  nsed  for  most  of  the  8-inch  sheeting.  The  eole  of  the  socket  wm  3 
laches  thick  and  3  inches  wide  on  the  bottom,  with  a  bevel  of  If  inches  in  ll^iacka 
It  was  6  inches  deep  and  the  sides  were  one-half  inch  thick.  This  prored  to  W  i 
good  shoe,  and  the  beyel  abont  £Jgl)t. 

In  driving  this  sheeting  a  2,0C&poand  hammer  was  nsed,  operated  bj  a^hsMttc 
engine.  While  driving  throagU  the  saud  a  jet  of  water  from  a  half-inch  pipeea- 
nected  with  a  hose  from  a  forco-pamp  worked  by  hand  power,  was  naed  in  looseBa; 
the  sand  aroand  the  pile.  This  not  only  expedited  the  work,  bnt  enabled  ns  to  kas 
the  pile  in  actual  contact  with  the  preceding  one,  and  thus  have  perfect  joints,  lit 
these  sheet-piles  were  driven  into  a  iirm  stratum  of  clay.  They  were  driven,  as  id 
as  the  4-incb  and  6-inch  sheet-piles,  until  the  penetration  was  not  more  tbaa  m- 
quarter  of  an  inch  from  the  blow  of  a  2, 000-pouud  hammer  falling  &om  8  tol2£BCt.  1 
cast-iron  cap  or  follower  with  a  rcctangnlar  socket  at  the  lower  end  to  reeeiTe  & 
head  of  the  pile,  and  a  wooden  block  placed  in  a  circular  socket  at  the  upper  eaiti 
receive  the  blows  of  the  hammer,  was  used.  This  saved  the  head  of  the  pile  tm 
brooming. 

FILLING  TRKXCH  AND  DETWEEX  AND  UNDER  CAPS. 

The  trench  to  a  depth  of  6  feet  under  the  crib- work  was  filled  with  a  mixture  of d^ 
and  sand.  There  seemed  to  be  enongh  clay  in  it  to  fill  the  voids  in  the  sand.  Tk 
last  25  feet  at  each  end  and  beyond  the  crib- work  was  entirely  filled  with  this  Btt- 
rial.    In  its  natural  state  it  is  a  sort  of  hardpan. 

Under  the  crib-work  in  the  trench,  the  last  18  inches  were  filled  with  eoncrtt. 
The  proportions  used  in  the  north  half  were  1  part  cement,  2  parta  sand,  and  4  paa 
broken  stone.  In  the  south  half,  1^  parts  cement,  2  parts  sand,  and  4  parts  hnks 
stone  were  used. 

Between  and  nnder  the  caps,  the  spaces  were  filled  with  a  sandy  clay,  sandy  \m 
and  sand,  all  well  tamped  and  rammed  under  the  flooring  as  it  was  laid.  Sandy  Of 
was  invariably  placed  next  to  sheeting. 

•  FLOORINO. 

The  flooring  of  the  dam  consists  of  two  courses,  the  first  being  8  inches  and  tit 
second  4  inches  thick.  The  8-inch  course  is  fastened  to  the  caps  with  f-inchbjli^ 
inch  drift-bolts  of  round  iron,  one  bolt  at  each  end  and  one  at  each  intersection  v^ 
a  cap.  The  4 -inch  course  is  fastened  to  the  8-iuch  with  ^inch  by  9-inch  boat-sptbi 
two  at  each  end  and  one  every  three  or  fonr  feet,  alternating  from  side  to  side.  Afif 
the  flooring  was  laid,  cement  was  injected  into  it  through  a  16-foot  gas-pi^e  andii 
the  spaces  filled. 

CRIB-WORK  OF  THX  DAM. 

Commencing  at  the  north  side,  the  crib- work  may  thus  be  described : 
First  is  a  crib  16  by  23  feet,  extending  into  the  embankment.  Connected  with  tki 
is  the  north  log-sluico  pier,  which  is  85  feet  long.  At  the  npper  end  of  the  loe-slstc* 
pier  and  framed  into  it  is  the  north  upper  wing*wall,  flaring  ont  at  an  angleofW^  i- 
and  stepping  down  with  a  slope  of  about  3  horizontal  to  1  vertic^  until  a  level  of  U 
feet  above  tue  floor  is  reached.  The  upper  end  of  this  wing- wall  is  54  feet  long,  and  ii 
parallel  to  the  axis  of  the  dam.  Next  is  a  clear  opening  oflO  feet  wide  above  the  ioir 
ror  the  log  sinice.  The  walls  of  the  slnice  are  lined  with  3-inch  and  the  floor  wid 
4-inch  oak  plank.  It  has  5  vertical  slots  for  stop-plank,  the  npper  one  being  at^ 
face  of  the  crib- work  for  the  sluices,  and  the  others  below  this  and  15  feet  apart*  b 
each  wall  of  tjhe  log-sluice  piers  is  ^u  inclined  slot  with  a  slope  of  7  horisontal  lol 
vertical.    The  npper  sides  of  these  slots  are  3  feet  above  the  floor  at  the  lower  ead. 

In  these  slots  can  be  placed  8  by  12  inch  horizontal  timbers  with  an  aagle-iiea  it 
the  upper  side  to  form  a  slide  for  logs  when  too  much  water  would  pass  thnragh  m 
the  floor  of  the  log  sluice.  Next  is  the  sonth  log-sluice  pier,  1^  feet  wide  and  8SIm> 
long;  and  framed  into  this  is  the  crib- work  for  the  slnicee  and  waste  slnioea.  Tte 
portion  is  129  feet  long  and  26  feet  wide.  It  has  13  sluices  4  by  4  feet,  lined  witk 
4-inch  plank,  and  controlled  by  gates  operated  by  worm-gear  maehinee  and  racks. 
The  floor  of  these  sluices  is  the  floor  of  the  dam,  and  is  18  inches  below  low  water,  b 
the  top  of  the  crib-work  there  are  14  waste  sluices,  4  feet  wide  and  5  leet  deep,  ssd 
walls  lined  with  2-inch  plank.  Tlie  floor  of  these  waste  slaices  is  3|  feet  below  tkf 
(lowago  line,  and  they  are  controlled  by  4-inch  stop  plank  at  the  lower  end.  TW 
cross- \\ea  \u  1\\«  ct\\v\«q»xV.^q\  \.\i«  %\iaL\ces  are  9  feet  from  center  to  center,  and  aie  at* 
lowciV  to  v^^^^  ^  ^^^  tt\iO^<i  \\i^  \3k\f^\  ^^ii^^.'^  ^w^  ^  ^,^^1^  below  the  lower  waDa 
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in  which  sloto  arc  formed  ut  tbo  upper  and  lower  ends  for  stop  plank,  which  can  be 
used,  if  necessary,  instead  of  tbo  ^at  es.  Tbo  next  portion  of  tho  crib- work  is  the  south 
shore  pier,  73^  feet  long  and  12  fcot  wide.  Connected  with  the  upper  end  is  a  wing- 
wall  40  feet  long,  similar  to  tbo  one  on  the  north  side.  Tbe  top  of  the  two  log-sluice 
piers  and  tho  south  sbore  pier  is  34  I'cot  long  at  a  level  of  21  feet  above  the  floor,  and 
step  down  in  front  to  cor.form  to  tbo  slope  of  tbe  embankment.  The  lower  end  of  each 
shore  pier  has  a  wing- wall  IG  fdet  long  and  9  feet  bigh.  The  crib- work  of  the  sluices 
is  20  feet  above  tho  floor,  and  the  16  by  28  foot  cribs  21  feet,  or  2^  feet  above  the  flow- 
age  line.  * 

The  most  of  the  timber  below  low  water  is  Norway  pine.  The  walls  of  the  crib- 
work,  cross-ties,  and  longitudinal  ties  for  a  height  of  15  feet  above  the  floor,  and  the 
loner  11  cribs  between  tbe  waste  sluices,  are  of  12  by  12-inch  white  pine.  The  re- 
remaindor  is  of  10  by  iO-inch  Norway  pine.  All  the  crib-work  is  constructed  with  1 
by  20-inch  bolts  and  }-inch  by  20-inch  bolts  of  round  iron.  In  the  walls  tho  bolts 
are  aboat  4  feet  apart,  and  in  tbe  ties  they  are  used  at  the  intersections. 

EMBANKMENT  OF  DAM. 

The  embankment  of  the  dam  is  built  3  feet  above  the  flowage  line,  and  all  of  it  has 
slopes  of  3  horizontal  to  1  vertical.  In  tho  north  embankment  the  flr8t210  feet  hasa 
width  at  tbe  top  of  14  feet  before  any  sodding  or  riprappiog  was  placed  on  it.  The 
natural  surface  along  this  portion  is  from  1  to  8  feet  below  the  flowage  line.  The  re- 
mainder of  tbo  nonb  embankment,  885  feet,  has  a  width  of  top  of  only  10  feet  .or  28 
feet  at  tbo  water-line.  Along  this  portion,  however,  the  natural  surface  of  the 
ground  is  only  2^  feet  below  tbo  flowage  line  at  the  lowest  places.  The  top  of  the 
south  embankment,  which  is  190  feet  long,  is  14  feet  wide.  Here  tbe  natural  surface 
is  from  0  to  10  feet  below  tbe  flowago  line. 

Tbero  is  a  timber  diapbragm  in  tbe  center  of  the  entire  embankment,  and  it  is  cut 
off  1  foot  abo vo  tbo  flowago  lino.  In  tbe  north  embankment,  the  first  25  feet  is  spliced 
to  tbo  8-iucli  sheeting  in  the  trench.  It  is  6-incb  timber  battened  with  1-inch  boards. 
The  nest  1  lu  feet  in  also  (>-inch  plank,  and  beyond  that  for  90  feet  it  is  4* inch  plank, 
all  down  at  least  10  feet  below  tbe  natural  surface  of  the  ground.  This  is  also  bat- 
tened with  inch  boards.  Along  tbe  225  feet  is  a  puddled  wall  of  clayey  sand.  Tho 
top  of  it  is  1  loot  abovo  the  diapbragm,  where  it  is  6  feet  wide.  It  extends  down 
to  tbo  bottom  of  tho  diaphragm,  and  its  slopes  are  3  inches  horizontal  to  12  inches 
vertical.  The  rest  of  the  north  embankment  has  a  diaphragm  of  2-inch  plank,  ex- 
tending clown  4  feet  below  tbe  natural  surface  of  the  ground.  In  the  south  embank- 
ment iberc  i.H  175  linear  feet  of  6-inch  diaphragm.  The  first  25  feet  is  spliced  to  tho 
8-iuch  slieeting  in  tbo  trench,  and  extending  into  the  hill  25  feet  beyond  where  the 
flowago  line  cuts  it.  It  is  battened  the  same  as  the  other.  At  this  end  is  a  bed  of 
clay  and  sand  mixed,  in  which  a  trench  2  feet  deep  was  dug,  and  in  which  was  set  tbe 
tiuibers  of  tbo  diapbragm.  Along  this  diaphragm  is  a  puddled  core  the  same  as  on 
tho  north  side.  In  constructing  the  diaphragm  of  6-inch  and  4-inch  plank,  tbe  first 
piece  was  drift-bolted  to  the  crib- work  at  each  end,  and  then  each  succeeding  piece 
was  drift- bolted  to  the  previous  one  with  2  ^-inch  bolts. 

Tbo  material  in  the  slopes  of  tbe  embankment  is  sand  and  sandy  loam,  the  last  12 
inches  on  top  and  in  slopes  being  from  the  first  6  inches  of  tbe  ground  in  the  vicinity. 

Tho  whole  of  the  south  embankment,  and  the  first  225  feet  of  the  north  embank- 
ment, has  been  covered  with  6  inches  of  sod.  The  upper  slope  and  the  first  3  feet  of 
the  top  has  been  covered  with  6  inches  of  broken  stone  of  the  size  of  cubes  of  1^  or  2 
inches.  The  upper  slopes  and  top  of  the  embankment,  so  far  as  sodded,  were  then 
covered  with  12  inches  of  riprap  of  bowlders. 

DIKE. 

The  dike  is  located  on  tbe  line  between  sections  21  and  22,  township  127  north, 
ran^  28  west  of  fifth  principal  meridian.  It  is  167  feet  long,  and  has  slopes  of  3 
horizontal  to  1  vertical.  The  top  is  10  feet  wide  and  5  feet  above  the  flowage  line. 
The  lowest  part  of  the  ground  on  which  it  is  built  is  8  feet  below  tbe  flowage  lino. 
Three  feet  below  the  lowest  place  is  a  bed  of  clay  8  feet  thick.  A  trench  4  feet  wide 
at  the  bottom  was  dug  until  the  clay  was  reached  between  the  points  where  the  flow- 
age  line  cuts  the  slope  of  the  ravine  at  each  end.  A  6-inch  diaphragm  134  feet  long 
battened  with  inch  boards  was  set  in  tbe  clay  bed  a  depth  of  2^  feet.  At  each  end  of 
this,  20  sheet-piles  were  then  driven  for  greater  security.  The  slopes  were  then  con- 
structed of  sand  and  sandy  loam,  and  the  upper  slope  covered  with  about  15  inches 
of  riprap,  and  the  top  with  12  inches  of  riprap  of  bowlders. 

ROCK. 

The  necessary  rock  for  Pine  River  Dam  was  collected  around  Cross  Lake  and  along 
the  river  for  a  distance  of  2^  miles  below  the  dam.  All  the  small  rock  were  taken 
opt  along  the  river,  and  the  large  ones  left  in. 
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HKIGBT  AKD  LENGTH  OF  DAJf . 

The  dam  is  built  for  a  17-foot  head  above  the  low  water  of  September  11, 1 
■Dd  ia  1,500  feet  lonn:.  The  dam  and  dike  together  is  1,667  feet  long.  Of  this  ki 
235  linear  feet  is  crib-work  filled  with  rock. 

The  eleTation  of  the  floor  above  the  sea-level  is  1,218. 196  feet.  The  elevatioD  of 
low  water  of  September  11,  1880,  was  1,219.696,  and  the  elevation  of  thefloirs|»e 
is  1,236.696. 

RIPRAPPING  BRLOW  ZX>G  SLUICK. 

During  the  spring  of  1886,  while  logs  to  the  amoant  of  44,000,000  feet,  R.  IL,  i 
passed  through  the  los  sluice,  a  hole  100  feet  lone,  60  feet  wide^  and  18  feet  dee 
the  center,  was  formed  by  the  scouring  action  of  the  heavy  discharge  througii 
si  nice.  It  was  oval-shaped,  and  had  perpendicular  walls  8  feet  deep.  The  sni 
sluicing  of  logs  would  increase  the  scour,  until  eventually  the  dam  would  be  lu 
.  mined.  To  arrest  its  progress,  the  following  work  was  commenced  on  October  7 
finished  November  13. 

The  first  work  done  was  to  fill  around  the  mouth  of  the  hole  until  a  slope 
formed  and  the  depth  at  the  center  reduced  to  12  feet.  Then  a  large  mat  of  br 
made  of  fascines  1  foot  in  diameter  and  12  feet  long,  covering  the  entire  area  and 
taining  262  cubic  yards,  was  sunk  by  loading  it  with  manure  and  sand.  The 
was  constructed  from  the  lower  end  by  laying  down  a  tier  of  fascines  bound  togfi 
by  ropes ;  the  second  tier  was  laid  so  as  to  overlap  half  of  the  first  tier,  and  so  oe 
til  the  upper  end  at  the  mouth  of  the  log  sluice  was  reached,  the  points  of  the  bi 
being  up-stream.  The  mat  was  then  covered  with  laim  bowlders  weighing  froa 
to  2,800  pounds  each,  which  were  flat-boated  in  from  Cross  Lake  and  unloaded  oe 
mat.  Between  the  mouth  of  the  hole  and  the  north  shore,  the  space  was  covered  i 
brush,  similar  to  the  mat,  and  covered  with  small  bowlders  from  6  to  10  inebe 
diameter.  This  riprapping  is  about  one  foot  thick.  The  work  is  now  in  good  shi 
and  may  never  need  any  more  work  done  there.  If  it  does,  there  is  some  rock  arv 
Cross  Lake  and  below  the  dam  which  can  be  easily  got  in. 

The  total  amount  of  material  put  in  place  was  as  follows : 

Cmbiep 

Brush 

Small  bowlders 

Large  bowlders  weighing  from  500  to  2,800  pounds  each 

ESTIMATES    OF    WORK    DONE    AXD    MATBBIAL8    PUT    IX  PLACE    AT  PIXB    KITES  B 

DURING  ITS  COK8TRUCTION. 

Embankment,  13,967  cubio  yards  (8,696  cubic  yards  sand  and 
sandy  loam,  2,318  cubic  yards  clay  and  sand  puddle  wall, 
616  cubio  yards  sod  covering,  11,632  cubic  yards  embank- 
ment at  dam,  and  2,335  cubic  yards  embankment  at  dike) : 

At  42i  cents  per  cubic  yard,  labor ^,941.56 

Contingencies,  at  18.5  cents  per  cubio  yard 2,591.63 

Total  (labor  and  contingencies,  at  6I.O4-  cents  per  cubio 

yard) : |8,533L 

Excavation  of  foundation  and  for  diaphragm  (6,606  cubic  yards) : 

Labor,  at  47.3  cents  per  cubic  yard 1 3,129.33 

Contingencies,  at  40.7  cents  per  cubio  yard 2, 69S.  13 

Total  (labor  and  contingencies,  at  88.1  cents  per  icubic 

yard) 5,aa 

Puddled  clay  and  sand  filling  in  trench  and  between  and  under 
caps  (1,271  cubic  yards) : 

Labor,  at  98.054-  cents  per  cubic  yard 1,246l25 

Contingencies,  at  59.1 -|- cents  per  cubic  yard 751.36 

Total  (labor  and  contingencies,  at  $1.571 -f  per  cubic  yard) 1, 997. 

Concrete  (60  cubic  yards) : 

Labor,  at  $5,828+  per  cubic  yard 466.29 

Material  and  contingencies,  at  $7,726  per  cubic  yard 618L08 

Total  (labor,  material,  and  contingencies,  at  $13.5545  per 
cubic  yard) 1,084. 
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Bock,  G)272  cubic  yards  (3, 534  cabic  yards  in  crib- work ;  682  cabic 
yards  in  boom  piers;  166  cubic  yards  riprap  above  and 
below  dam,  and  472  cubic  yards  below  log  sluice;  289 
cubic  yards  broken  stono  on  slopes ;  811  cubic  yards  rip- 
rap on  embankment,  and  318  cubic  yards  on  dike): 

Labor,  at  $1.33+  per  cubic  yard |8, 481. 06 

Contingencies,  at  48-\-  cents  per  cubic  yard 3, 030. 10 

Total  (labor  and  contingencies,  at  $1,835+  per  cubic  yard) $11, 511. 10 

Brush,  557  cubic  yards : 

Labor,  at  $1.12  per  cubic  yard 627.40 

Round  piles  in  foundation,  749 : 

Labor,  at  $2.926+ per  pile 2,191.65 

Material  and  contingencies,  at  $3,731  per  pilo 2, 795. 08 

Total  (labor,  ma  erial,  and  contingencies,  at  $6.657+ per 

pile) 4,986.73 

Timber  in  dam,  boom  piers,  and  dike,  1,178,912  feet,  B.  M. : 

Labor,  at  $7.965+ per  M  feet,  B.  M 9,391.20 

Timber,  iron,  and  contingencies,  at  $25,667  per  M  feet,  B.  M  .  30, 283. 80 

Total  (labor,  timber,  iron,  and  contingencies  at  $33.65+ 

per  M  feet,  B.  M) 39.675.00 

Sheet  piles  in  dam,  1,943  (or  183,600  feet,  B.  M.) : 

Labor,  at$1.778+  perpile 3,456.39 

Material  and  contingeucies,  at  $3,276+  per  pile 6, 366. 14 

Total  (labor,  material,  and  contingencies,  at  $5,055  per 
sheet  pile) 9,822.53 

Summary  of  total  sawed  timber  in  dam  (1,362,512  feet,  B.  M. )  at 

$36.32+  for  labor,  material,  and  contingencies 49,497.53 

Coffer-dam,  688  linear  feet  (containing  176  round  piles,  1,387  cu- 
bic yards  of  filling,  and  133,504  feet,  B.  M.)  at  $12.92  per 
linear  foot  (including  cost  of  removing  the  coffer-dam).    8, 894. 16 

Sawing  timber,  1,728,046  feet,B.  M.,at  $5.06  per  M  feet,B.  M. 
(including  cost  of  dismantling  the  saw-mill  aud  removing 
the  machinerv  a  distance  of  1,500  feet  and  building  a 
house  20  by  34  feet  over  it) 8,752.58 

13  sets  of  gate  machinery  and  2  sets  of  castings  for  hoisting  ap- 
paratus for  log  sluice 1,994.86 

Cost  of  freight,  setting  up,  and  boxes  for  covering  gearing 797. 88 

2,792.74 

Total  cost  of  dam 86,852.18 

Dam  tenders,  quarters,  and  stable 843.82 

Amount  paid  for  damages  to  lands  above  the  dam,  United  States 

aistrict  attorney's  fees,  surveys  at  and  below  dam,  etc. .    2, 690. 92 

3,536.74 

Grand  total 90,388.92 

« 

In  the  above  estimate  of  work  done  and  materials  put  in  place,  the  cost  of  the  quar- 
ters, supplies,  all  temporary  work,  all  materials  purchased  and  all  contingencies  are 
chiu'ged  to  the  units  or  work  done  and  materials  put  in  place  in  the  dam  and  dike. 

The  total  amount  of  iron  purchased  for  the  dam,  not  including  the  gate  machinery, 
was  154.382.5  x>ounds.  This  is  an  average  of  113.3  pounds  jter  M  feet,  B.  &f.,  for  all 
the  timoer  put  in  place  in  the  dam. 

During  the  construction  of  the  dam  the  laborers,  as  a  rule,  were  paid  $1  per  day 
and  their  board.  The  cost  of  freighting  from  Brainerd  to  the  dam  was  from  40  to  50 
cents  per  100  pounds.  With  proper  management  of  the  dam  it  ought  to  last  fifteen 
years  at  least. 

In  conclusion  I  wish  to  acknowledge  my  indebtedness  to  A.  O.  Powell,  assistant 
engineer,  and  Andrew  McEenzie,  master- laborer,  for  their  valuable  assistance  in 
carrying  on  the  work. 

Very  respectfully,  your  obedient  servant, 

Archibald  Johnson, 

Assistant  Engineer, 
Chas.  J.  Allen, 

Major  of  Engineers,  U,  S,  A, 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Arxt, 
Washingtonj  1).  C,  June  3,  IS8i. 

Sir:  Tbe  appropriation  of  August  5, 1886,  for  continuing  operatioiH 
upon  the  reservoirs  at  the  headwaters  of  the  Mississippi,  having  ben 
made  conditional  upon  tbe  opinion  of  tbe  Chief  of  Engineers  that  tk 
expenditure  of  this  appropriation  and  tbe  ultimate  completion  of  this 
part  of  tbe  reservoir  system  will  adequately  improve  navigatioo,  die 
views  and  opinions  of  tbe  Board  of  Engineers  were  desired  upon  tiie 
effect  of  tbe  reservoir  discbarges  on  tbe  deptb  of  water  at  and  bdov 
Saint  Paul,  reported  by  Major  Allen,  and  tbe  advantages  to  navigatioa. 
if  any,  that  they  indicate  as  likely  to  accrue  from  a  continuation  of  tk 
operations  projected. 

I  have  tbe  honor  to  submit  herewith  tbe  report  of  the  Board,  dated 
May  24,  made  in  compliance  with  these  instructions,  from  wbich  it  wiH 
be  seen  that  after  patient  and  thorough  investigation  of  tbe  subject  the 
Board  concludes  that  the  region  already  occupied  by  reservoirs  is  ex- 
ceptionally well  suited  for  the  system,  and  tbe  dams  have  accomplished 
all  that  was  reasonably  to  be  expected  of  them.  They  now  adequate^ 
improve  navigation  in  the  sense  that  they  render  a  fkir  return  for  tbeir 
cost ;  and  in  tbe  opinion  of  the  Board  they  should  be  completed  br 
raising  tbe  Pokegama  Dam  2  feet  and  by  building  a  dam  in  the  Sao^ 
Lake  district,  as  recommended  by  Major  Allen  (in  his  project  of  Xove» 
ber  5, 1886,  herewith  also  submitted),  if  more  elaborate  surveys  in  thit 
vicinity  confirm  present  indications. 

Tbe  Board  does  not  favor  tbe  extension  of  the  system  to  the  St 
Croix,  the  Chippewa,  and  tbe  Wisconsin  at  present,  believing  that  tk 
funds  applied  to  tbe  bed  of  tbe  river  in  contraction  works,  dredgio; 
the  crests  of  the  troublesome  bars,  etc.,  will  yield  better  returns,  nil 
method  has  proved  effective  so  far  as  applied  to  tbe  Cpper  Mississipfi 
and  it  will  be  soon  enough  to  consider  the  advisability  of  re-inforcin^t 
by  new  reservoir  systems  when,  tbe  necessity  therefor  has  been  dea- 
oustrated. 

Concurrinf2[  in  these  conclusions  of  tbe  Board,  it  is  my  opinion  thit 
^^  the  expenditure  of  this  appropriation  and  the  ultimate  completion  d 
this  part  of  tbe  reservoir  system  will  adequately  improve  navigation  f 
and  I  would  recommend  that  Major  Allen  be  instructed  to  proceed  witb 
tbe  expenditure  of  the  appropriation  of  $37,500  made  in  the  river  aod 
harbor  act  of  August  5, 1886,  in  tbe  manner  i)ointed  out  by  the  Boari 
and  that  his  project  of  November  5, 1886,  be  approved. 
Very  respectfully,  your  obedient  servant, 

J.  C.  DUANB, 

Brig.  Om,,  Chic/ of  Engineen. 
Hon.  Wm.  C.  Endicott, 

Secretary- of  War. 


[First  iBdoneinent.J 


Approved. 

By  order  of  tbe  Secretary  of  War. 


WAB  DEPARTMKIfT, 

June  6, 1887. 


John  Twkkdalb, 

Cki^  CUtI. 
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report  of  the  board  of  engineers. 

The  Board  of  Engineers, 

New  York,  May  24,  1887. 

General:  The  Board  of  Eogiueers  to  which  was  referred,  by  De- 
partment indorsement  of  November  18,  1886,  the  communication  of 
M$y.  G.  J.  Allen,  Corps  of  Engineers,  relative  to  a  project  for  the  appli- 
cation of  $37,500,  appropriated  by  river  and  harbor  act  of  August  5, 
1886,  for  reservoirs  at  the  headwaters  of  the  Mississippi  River,  with  a 
request  for  the  ^^  views  and  opinions  of  the  Board  upon  the  ejBTect  of  the 
reservoir  discharges  on  the  depth  of  water  at  and  below  Saint  Paul," 
etc.,  has  the  honor  to  submit  the  following  report : 

The  improvement  of  low-water  navigation  upon  the  Upper  Missis- 
sippi by  means  of  artificial  reservoirs  constructed  near  its  sources  first 
attracted  attention  shortly  after  the  close  of  the  war.  Surveys  to  ob- 
tain the  needful  data  were  begun  in  1866,  and  were  prosecuted  until 
1870  by  General  Warren.  They  were  continued  by  Major  Farquhar  in 
1874,  in  connection  with  the  examinations  for  transportation  routes 
to  the  seaboard.  In  1878  Congress  made  an  appropriation  for  a  still 
more  elaborate  investigation,  and  Captain  Allen  was  placed  in  charge 
ot  the  work.  The  details  of  these  preliminary  examinations  are  pre- 
sented in  the  Annual  Reports  of  the  Chief  of  Engineers  and  in  Ex- 
ecutive documents  of  the  Senate  and  House  of  Representatives.  Finally, 
Congress  inaugurated  works  of  construction  by  act  approved  June  14, 
1880. 

GENERAL  PROJEOT  FOR  RESERVOIRS. 

The  general  project  contemplated  the  creation  and  maintenance  of 
reservoirs  upon  the  headwaters  of  the  Upper  Mississippi,  the  St 
Croix,  the  Chippewa,  and  the  Wisconsin,  "for  the  purpose  of  regu- 
lating the  volume  of  water  and  improving  the  navigation  of  said 
rivers  and  that  of  the  Mississippi  River."  The  propos^  works  in  all 
comprised  forty-one  reservoir  dams  in  Minnesota  and  Wisconsin,  of 
which  the  estimated  first  cost  (exclusive  of  land  and  damages)  was 
$1,809,083. 

THE   EXISTINa  UPPER  MISSISSIPPI  SYSTEM. 

Work  was  begun  near  the  sources  of  the  Mississippi,  where  the  river 
traverses  a  plateau  dotted  with  lakes  and  swamps,  about  1,300  feet 
above  the  sealevel.  The  annual  precipitation,  although  subject  to 
great  variation,  averages  at  least  25  inches.  Of  the  seven  artificial 
dams  proposed  for  this  Upper  Mississippi  system  four  are  now  com- 
pleted, viz,  one  on  the  main  stream  just  below  the  efflux  of  Lake  Winni- 
bigoshish,  170  miles  below  Itasca  Lake ;  auother  about  15  miles  there- 
from, in  a  southwesterly  directiou,  where  a  considerable  southern  tribu- 
tary. Leach  Lake  River,  emerges  from  the  largest  natural  lake  of  the 
region;  another  on  the  Mississippi  River,  about  30  miles  in  a  straight 
line  to  the  eastward,  just  above  the  Pokegama  Falls.  These  three 
dams  were  completed  in  1884.  The  fourth  dam  is  on  Pine  River,  just 
below  Cross  Lake,  and  discharges  into  the  Mississippi  about  190  miles 
below  Pokegama  Falls,  at  a  point  midway  l)etween  Aitken  and  Brain- 
erd.    It  was  completed  in  1886. 
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for  1886,  page  1502. 

Tbo  original  project  sabmitted  by  Captain  Allen  in  his  report 
his  preliminary  surreys,  dated  January  15, 1879  rAnnual  Report 
Chief  of  Engineers  for  18799  P^S^  ^^^)y  ^  alreaay  stated,  provici 
seven  dams  in  this  region — those  above  enumerated  and  three  i 
one  on  Leach  River  just  below  Mud  Lake^  one  on  the  Mississippi 
the  mouth  of  the  Vermilion  Biver  (both  aoove  Pokegama  Falls)  ai 
below  the  efQuz  of  Gull  Lake,  discharging  into  the  Mississippi  tl 
Crow  Wing  Eiver.  Major  Allen  for  good  reasons  now  proposes 
pense  with  the  Mud  Lake  and  YermiUon  Biver  dams  by  increasi 
lift  of  the  Pokegama  Beservoir  about  2  feet,  at  a  cost  of  abont  $: 
to  dispense  with  the  Gull  Lake  Beservoir  on  account  of  changed 
tions  now  existing  at  that  locality,  and  to  create  a  comparativd] 
pensive  reservoir  at  Sandy  Lake,  110  miles  below  Pokegama  Fidl 
cost  of  about  $12,000.  The  latter  construction  is  urged  not  onlj 
crease  the  available  supply  of  water  but  also  to  prevent  a  tern] 
wasteful  overflow  into  Sandy  Lake  when  a  large  volume  is  re 
from  the  Pokegama  Beservoir. 

In  fine,  then,  it  appears  that  the  original  project  for  reservoirs 
the  Upper  Mississippi  above  Saint  Paul  has  been  essentially  comi 
or  rather  may  be  completed  by  the  small  additional  outlay  of  $^ 
On  June  30, 1886,  the  total  outlay  upon  this  system,  including  out 
ing  liabilities,  had  been  $568,521.31.  Major  Allen  considers  that 
completed  as  above  indicated  the  works  may  be  trusted  to  increa 
discharge  at  points  below  as  far  down  as  the  mouth  of  St.  Croix  Bi 
3,000  cubic  feet  per  second  for  ninety  days  at  the  low  stage. 

The  four  reservoir  systems — one  essentially  completed  and 
not  yet  begun — were  designed,  as  already  stated,  (1)  to  impro' 
navigation  of  the  Mississippi  above  Minneapolis  and  that  c 
three  tributaries,  and  (2)  to  improve  the  navigation  of  the  main 
below  Minneapolis.  What  has  been  accomplished  will  now  be  c 
ered. 


EFFECT  ABOVE  FALLS  OF  SAINT  ANTHONY. 
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forwarded  by  steam-boats  plying  betweeu  tbat  town  and  Grand  Bap- 
ids  (165  miles).  In  1886  tbree  steamers  were  so  emploj'ed,  carrying 
1,500  tons  of  freight  and  3,500  passengers.  The  river  here  has  an  av- 
erage fall  of  about  6  inches  to  the  mile  and  was  originally  crooked,  nar- 
row, and  obstructed  by  overhanging  trees,  snags,  and  bowlders,  and 
also  by  six  rapids. 

Congress,  from  time  to  time,  beginning  in  1874,  has  made  appropria- 
tions for  the  improvement  of  the  Mississippi  above  the  Falls  of  St. 
Anthony.  Since  1880  all  sach  funds  have  been  applied  to  the  removal 
of  snags,  bowlders,  and  leaning  trees  in  this  upper  section,  because  the 
needs  of  navigation  here  are  much  more  urgent  than  below.  The  offi- 
cer in  charge.  Major  Allen,  reports  that  the  three  completed  reservoirs 
above  Grand  Bapids  may  be  relied  upon,  without  any  contraction  works, 
to  provide  henceforward  sufficient  depth  for  boats  navigating  this  por- 
tion of  the  river,  and  that  funds  for  removing  obstructions,  as  bowlders, 
etc.,  will  alone  be  required.  He  found,  experimentally  in  1885,  that 
the  release  of  the  retained  water  at  the  Pokegama  Dam  during  the  sea- 
son of  low  water  raised  the  level  at  Grand  Bapids  5.2  feet,  and  at  Ait- 
kin 3  feet,  the  largest  volume  released  being  3,200  cubic  feet  per  sec- 
ond. Major  Farquhar's  original  estimate  for  brush*wing-dams,  dredging, 
etc.,  to  give  a  5foot  navigable  channel  in  this  section,  was  $35,540  (Be- 
port  of  Chief  of  Engineers,  1875,  page  452). 

Between  Aitkin  and  the  Falls  of  St.  Anthony  (208  miles)  the  river  at 
low  water  passes  over  a  succession  of  ripples  and  rapids,  dividing  it 
into  sixteen  reaohes.  M^jor  Farquhar's  estimate  for  contraction  works 
to  give  a  51bot  navigable  depth,  with  four  expensive  locks  and  dams  in- 
cluded, was  $2,121,039.  The  extension  of  railroads  has  lessened  the 
importance  of  steam-boat  navigation  in  this  section,  and  for  the  past 
six  or  seven  years  the  boats. have  been  removed.  Should  it  ever  be- 
come desirable  to  undertake  the  work  of  improvement,  the  increased 
supply  of  water  now  available  from  the  reservoirs  will,  in  Major  Allen's 
opinion,  render  unnecessary  most  of  the  brush  wing-dams  and  jetties 
estimated  for  in  Major  Farquhai^s  project. 

In  fine,  then,  the  reservoirs  have  evidently  had  a  very  useful  effect 
ux)on  the  Mississippi  above  the  Falls  of  St.  Anthony. 

EFFECT  BELOW  FALLS  OF  SAINT  ANTHONY. 

Below  St.  Anthony's  Falls  the  Mississippi  Biver,  in  its  natural  con- 
dition, may  be  regarded  as  navigable ;  but  large  expenditures  have 
been  incurred  by  the  Government  for  improvement  by  contraction 
works.  In  the  upper  section,  above  the  mouth  of  the  St.  Croix  Kiver 
(45  miles),the  natural  flow  is  the  smallest,  and  the  difficulty  of  providing 
sufficient  depth  without  unduly  contracting  tbe  channel  is  consequently 
the  greatest.  Here,  therefore,  is  to  be  expected  the  largest  relief  from 
the  reservoir  system  above ;  and  here  the  actual  influence  of  existing 
reservoirs  should  receive  the  most  careful  study. 

Such  a Btudy  should  include:  (1)  the  character  and  results  of  the 
local  works  of  improvement,  both  projected  and  constructed  in  the  sec- 
tion under  consideration  ;  (2)  the  various  gaugings  of  discharge  and 
water-level  records  kept  during  tbe  past  twenty  years  at  and  near 
Saint  Paul,  to  throw  light  upon  the  hydraulic  conditions  of  the  prob- 
lem ;  and  (3)  the  reservoir  records  kept  b3'  Major  Allen  in  the  years 
1885  and  1886,  during  both  of  which  the  rcHcrvoirs  were  in  actual  opera- 
tion. 
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Local  tcarJcs  of  improvement. — Tbe  corporate  limits  of  Saint  Paul  lad 
MiDDeapolis  are  adjacent  to  each  other :  tbe  agg^^ate  popolatioQ  ii 
claimed  to  be  300,000 ;  the  shipments  of  noar  duriDg  1886  from  MiiiM- 
apolis  aggregated  5,710,620  barrels.  It  is  claimed  that  in  early  daji 
12,000  tons  of  freight  were  delivered  at  the  Minnei^iolis  landings,  1^ 
miles  below  the  falls,  daring  a  single  season,  bat  the  unimproTed  mcr 
to  SSaint  Paal  (13.5  miles)  is  so  difficolt  of  navigation  that  all  heiT; 
freight  now  goes  by  rail.  Congress  has  donated  200,000  acres  of  lui 
to  aid  in  constnicting  a  lock  and  dam  at  Meeker's  Island  (3  miles  W 
low  the  £alls)  to  overcome  aboat  17  feet  fUl ;  bat  no  work  has  yet  beci 
done.  Should  this  dam  ever  be  built  it  will  become  neoessaiy  to  fnOy 
improve  tbe  channel  between  Meeker's  Island  and  Saint  Paol,  when 
as  yet  no  work  has  been  undertaken.  Surveys,  however,  have  ben 
made  showing  approximately  the  fall  in  the  first  3  miles  below  ik 
falls  to  be  35  feet ;  in  the  next  5  miles  15  feet ;  and  in  the  next  6^  miki 
4  feet — all  at  a  stage  of  about  4  feet  on  the  Saint  Paol.gaoge.  Tk 
very  great  utility  of  a  permanent  increase  in  the  low- water  vdiue 
when  attempting  to  improve  such  a  channel  needs  no  demonsdt 
tion. 

Saint  Paul  is  situated  at  the  present  head  of  practical  navigatioatf 
the  Mississippi  Biver.  Thence  to  Hastings,  just  above  the  mooUi  i 
St.  Croix  Biver,  a  distance  of  27  miles,  the  average  slope  is  0^  fttf 
per  mile.  Here  the  sum  of  $236,460  had  been  expended  up  to  Jolflr 
1885,  in  improving  the  channel.  This  work  in  general  consistsof  brak 
and  stone  dams  and  shore  protections,  designed  to  confine  the  low-wiir 
flow  in  a  single  channel  having  a  uniform  width  adjusted  to  give  tk 
required  depth.  On  July  1,  1883,  the  river  at  all  stages  below  4|M 
on  the  Saint  Paul  gauge,  had  been  confined  to  a  single  channel :  wi 
the  wing-dams  for  contracting  the  wider  places  were  in  process  oi  oa- 
struction.  Evidently,  when  thoroughly  regulated  upon  this  spfm 
the  channel  will  be  in  a  condition  to  derive  Uie  maximum  possible  ba> 
efit  from  any  increase  in  low- water  discharge  contributed  by  the  mv- 
voirs. 

What  increase  in  navigable  depth  has  already  resulted  from  the  ex- 
traction works  next  demands  attention. 

General  Warren  records  in  his  manuscript  notes,  for  the  report  wUA 
unfortunately  he  was  never  to  complete : 

By  examination  of  the  record  of  the  gange  readings  for  the  yeAiB  1867, 1866^  tfi 
1869,  and  part  of  1866  (all  that  we  have),  in  conneoiion  with  the  work  of  the  dieif»- 
boats  and  our  knowledge  of  the  condition  of  navigation  in  these  aoasona  befbis  tftiV 
commenoed  to  work,  wo  find  that  when  the  ^ater  fell  below  4  Ceet  on  the  gaM  it 
Saint  Panl,  boats  drawing  as  much  as  4  feet  always  fonnd  trouble  in  reaching  Siiii 
Panl. 

Miyor  Mackenzie  has  furnished  the  board  with  a  valuable  aeries  ^ 
low- water  records  extending  from  1868  to  1886,  showing  for  the  nwr 
between  Saint  Paul  and  the  head  of  Lake  Pepin  (48  miles)  the  deptktf 
the  worst  bars  with  corresponding  Signal  Service  gauge  readings  it 
Saint  Paul.  To  reduce  these  records  to  a  common  standard  for  ooa- 
parison,  this  part  of  the  river  has  been  divided  into  ten  sections,  aid 
for  each  the  corresponding  gauge  reading  at  Saint  Paul  has  been  sil^- 
tracted  from  all  the  recorded  bar  depths  and  the  least  remainder  htf 
been  tabulated  against  that  date.  That  this  is  a  correct  method  of  dis- 
cussing the  data  and  eliminating  the  slight  oscillations  of  the  wateror 
flEM^e  for  changes  occurring  after  the  river  has  established  a  fixed  lov 
water  T^gvmeu  is  shown  by  the  records  themselves,  which  in  theredaori 
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form  above  indicated  are  appended,  marked  A.    Tbe  following  list  in- 
dicates bow  tbe  different  bars  are  divided  between  the  ten  sections: 

Sec.  1.  FreDcbinan's  Bar ;  Pig's  Eye  Bar.  Sec.    6.  Hastings  Bars. 

Sec.  2.  Kaposi  a  Bar ;  Red  R^k  Bars.  Sec.    7.  Preecott  Island  Bars. 

Sec.  :{.  Newport  Bar ;  Merrimao  Bar;  Rob-  Sec.    8.  Smith's  Bars. 

inson's  Bar.  Sec.    9.  Diamond  Cliff  Bars. 

Sec.  4.  Pine  Bend  Bar;  Grey  Clond  Bars.  Sec.  10.  WacontaBar;  head  of  Lake  Pe- 
Sec.  5.  Boalanger  Bar ;  Mininger  Bar.  pin. 

To  exhibit  these  data  to  the  eye,  Plate  I  has  been  prepared.  The 
average  of  the  records  in  each  section  in  any  given  season  is  assamed 
to  represent  what  wonld  have  been  the  depth  on  its  worst  bar  daring 
that  season  had  the  water-surface  at  Saint  Paul  remained  steadily  at  the 
zero  of  the  Signal  Service  gauge  (6  inches  below  that  of  the  United 
States  Engineer  gaage). 

Without  claiming  minute  accuracy  for  this  mode  of  discussion  the 
plate  exhibits  very  clearly  the  progressive  improvement  which  Major 
Mackenzie  has  efi'ected  by  his  contraction  works  and  differentiates  that 
improvement  from  any  beneficial  reservoir  effect.  The  latter  (prospect- 
ive) is  indicated  by  the  rise  of  water-surface  (from  12  inches  to  18  inches, 
OS  will  appear  below)  which  will  probably  be  caused  by  adding  3,000 
cubic  feet  per  second  to  the  normal  discharge  of  the  river  at  the  zero 
stage. 

This  diagram  indicates,  in  general  terms,  that  the  contraction  works 
have  already  increased  the  navigable  depth  between  Saint  Paul  and 
Lake  Pepin,  at  low  stages  of  the  river,  18  inches  and  upward. 

Hydraulic  conditions  and  data. — No  little  labor  has  been  devoted  by 
the  board  to  collecting  all  available  data  of  this  character  at  and  near 
Saint  Paul. 

By  far  the  most  complete  and  valuable  gaugings  are  those  of  General 
Warren,  who  in  1867  carried  out  a  series  extending  from  low  to  high 
water.  The  field-work  was  performed  by  his  assistant,  Gapt  J.  P. 
Gotton,  in  a  precise  and  thorough  manner  and  the  elaborate  office  re- 
ductions (which  have  been  examined  by  the  board)  leave  nothing  to 
be  desireu.  This  material  was  left  by  General  Warren  at  his  death 
only  partially  discussed,  and  it  has  never  been  published.  Antedating 
as  it  does  all  works  of  improvement,  the  data  possess  so  exceptional  a 
value  that  they  are  appended  in  full  to  this  report  (marked  B),  and  are 
also  exhibited  to  the  eye  on  Plate  II. 

In  1881,  after  Major  Mackenzie  had  materially  improved  navigation 
over  the  worst  bars  by  his  works  of  contraction,  a  party  was  sent  by 
the  Mississippi  River  Gommission  to  gauge  the  discharge  at  Prescott, 
just  above  the  month  of  the  Saint  Groix,  where  the  results  are  directly 
comparable  with  observations  at  Saint  Paul,  30  miles  above.  The  data 
collected  (Senate  Ex.  Doc.  32,  Forty-seventh  Gongress,  second  session) 
covered  about  G  feet  of  river  oscillation,  and  are  exhibited  in  Appendix 
B,  and  on  Plate  II. 

From  time  to  time  during  the  progress  of  the  reservoirs,  single  gaug- 
ings were  made  by  the  officer  in  charge.  Various  methods  and  differ- 
ent observers  were  employed  and  no  si)ecial  attention  was  given  to 
exact  accuracy  in  some  of  these  measurements ;  but  they  are  all  in- 
cluded in  Appendix  B  and  on  Plate  II. 

An  inspection  of  Plate  II  suggests  two  important  conclusions : 

(1)  That  the  improvement  of  the  channel  by  contraction  has  some- 
what reduced  the  abaolate  resistances  to  the  fiow.  permitting  a  slightly 
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Sngineer  gauge. 

DUeharge 
per  second. 

Increase. 

1 
Engineer  Range.         ^^^f^^^    I" 

! 

Cubic  /est. 
8,000 
4,400 
6.400 

Cubic  feet. 

Cubic  ftcL    Ci 
5 15,500 

1,400 
2.000 

6 1          19,200 

7 23.000 

9,000  1           2,000 
12, 100              3. 000 

1  8... 28,900 

i 

These  figures  faruish  the  best  attainable  estimate  for  the  a 
chauge  in  water  service  at  Saint  Paul,  which  will  be  caosed  by  \ 
the  volume  at  low  stages.  The  Board  adopts  these  figures  as  wc 
confidence,  and  Plate  II  will  enable  the  scale  to  be  extended  to 
stages  if  desired. 

*  Gange  records  have  been  kept  at  Saint  Panl  nearly  continnoasly  since 
Warren  began  tbem  in  1866,  ana  tbe  only  difficnlty  connected  with  them  it 
tain  intercomparieon  of  zeros  at  different  dates.  This  matter  has  been  invt 
carefally  by  tbe  board  and  with  the  assistance  of  Major  Mackenzie,  Mig 
Captain  Cotton ,  and  General  Warren's  old  records,  satisfactory  oomparist 
been  reached.    To  preserve  them  for  fntnre  use  they  are  here  recorded. 

The  bench-mark  at  Saint  Paul,  to  which  all  gauges  are  referred,  is  the  no 
starling  on  the  up-stream  side  of  the  shore  pier  of  the  highway  ^(Wabash 
bridge.  This  bench-mark  is  believed  to  have  remained  nncbanged  since 
Warren  began  his  observations. 

On  the  second  pier  of  the  same  bridge  is  a  permanent  gauge.  Roman  figt 
1  foot  high,  with  alternate  blank  spaces  1  foot  high  between  them,  are  o 
stone.  General  Warren  personally  wrote  on  the  first  record  (September,  1861 
McCormack  (the  gauge-keeper)  says  tbe  marks  were  put  on  the  pier  of  tlie  St 
Bridge  in  the  winter  of  1863  and  1864  from  the  ice,  by  direction  of  the  city  an 
It  was,  be  believes,  intended  to  indicate  the  low  wator  of  1863  by  the  positii 
zero.  He  thinks  it  was  about  as  low  in  the  autumn  of  1863  as  of  1864,  and  tl 
water  ever  known."  Captain  Cotton  recorded  (December  7, 1869)  that  the  fo 
were  then  *' divided  into  four  parts,  painted  alternately  black  and  white; 
foot  a  small  black  dash  is  used ;  these  occur  opposite  the  center  of  the  figures 
that  date  the  point  has  disappeared  and  some  difference  of  opinion  has  arii 
whether  the  top,  the  middle,  or  the  bottom  of  the  cut  Roman  fignr^i  were 
to  mark  the  reading.    This  record  of  Captain  Cotton,  made  in  1869,  settles 
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Test  of  the  reservoirs  in  1885  and  1886. — The  season  of  1885  was  the 
first  in  whicli  work  was  safiQciently  advanced  to  permit  an  actual  opera- 
tion of  the  system;  and  only  the  three  reservoirs  above  Pokegama  Falls 
were  then  ready.  The  details  of  this  trial  are  given  by  Major  Allen  in 
his  report  of  December  18, 1885. 

By  the  close  of  July  36,000,000,000  cubic  feet  of  water  had  been  im 
pounded  in  the  three  reservoirs,  without  interfering  with  steam  naviga- 
tion between  Grand  Bapids  and  Aitkin. 

On  August  1  the  outflow  from  the  Pokegama  Dam  was  1,000  cubic 
feet  per  second,  the  average  summer  drainage,  which,  when  the  tribu- 
taries below  are  supplying  their  normal  contributions,  is  sufficient  for 
the  needs  of  navigation  above  Aitkin.  By  August  10,  the  stage  of 
water  at  Saint  Paul  being  low  and  falling  ((Jnited  States  Engineer 
gauge,  2.8  feet),  the  outflow  was  gradually  increased  until,  by  August 
16,  it  reached  2,270  cubic  feet ;  by  September  16,  3,100  cubic  feet,  and 
by  September  24,  3,200  cubic  feet  per  second.  On  October  12  this  out- 
flow was  reduced  to  3,000  cubic  feet,  on  October  20  to  2,600  cubic  feet, 
and  by  the  end  of  the  month  to  2,000  cubic  feet  per  second. 

Navigation  having  closed  by  November  12  the  outflow  was  reduced 
to  800  cubic  feet  per  second,  a  volume  somewhat  in  excess  of  the  normal 
winter  drainage  above  Grand  Bapids  (less  than  500  cubic  feet). 

Major  Allen  reports  that  the  tributaries  above  Saint  Paul  were  low 
and  generally  falling  after  the  middle  of  August  and  that  no  material 
increase  of  water  came  from  any  source  except  the  reservoirs.  B}"^  act- 
ual measurement  after  the  middle  of  September  the  Minnesota  was  dis- 
charging only  670  cubic  feet;  the  Crow  Wing,  1,316  cubic  feet;  the 
Platte,  156  cubic  feet ;  the  Sauk,  438  cubic  feet ;  the  Elk,  153  cubic 
feet ;  and  the  Grow,  228  cubic  feet  per  second. 

Qeneral  Wanen  in  his  gaagiags  in  1867  and  in  his  water-levol  records  of  18(39  (those 
of  1866, 1867,  and  1868  were  read  directly  oq  the  permanent  ^auge).  This  zero  is 
that  of  the  plotted  curves  on  diagram  V  in  his  report  on  *'  Bridging  the  Mississippi 
•River'',  the  only  place  where  these  records  (although  preserved)  are  published. 

The  Signal  Service  gauge  was  established  at  Saint  Paul  in  1872.  It  was  first  placed 
at  the  elevator  (2,400  feet  below  the  Wabasha  Street  Bridge).  In  1875  it  was  moved 
to  the  steam-boat  dock  at  Jackson  street,  800  feet  above.  In  1885  the  old  gauge  was 
replaced  by  a  new  one.  The  following  levelings  indicate  that  the  zero  of  this  gauge 
is  practically  the  same  as  that  of  the  permanent  stone  gauge,  and  that  there  have 
been  no  material  variations  since  it  was  established. 

Assuming  bench-mark  as  100,  the  zero  of  permanent  second  pier  gauge  is  79,692. 

Signal  Service  zero  (Meigs,  1874),  79,778 ;  (Farquhar,  1874),  79,731 :  (Gillespie,  1879), 
79,843;  (Marr,  1882),  79,810;  (Meigs,  1887),  79,799. 

AU  readings  of  the  Signal  Service  observers,  therefore,  refer  to  the  same  znro,  and 
are  directly  comparable  with  General  Warren's  older  records. 

Colonel  Farquhar  (Annual  Report  of  Chief  of  Engineers  for  1878,  page  704)  states : 
''  During  the  latter  part  of  the  summer  and  fall  of  1877  occurred  the  lowest  stage  of 
water  between  Saint  Paul  and  Acton  since  1864.  Under  instructions  from  Colonel  J. 
N.  Macomb,  the  low  water  was  marked  at  61  stations  and  referred  to  permanent  bench- 
marks.   The  low-water  stage  was  about  9  inches  higher  than  that  of  1864." 

In  accordance  with  this  determination  the  level  of  low  water  at  Saint  Paul  in  1864 
was  adopted  as  half  a  fbot  above  the  zero  of  the  Signal  Service  gauge ;  and  a  gauge 
known  as  the  United  States  Engineer  gauge  is  now  maintained  near  the  latter,  but 
it  is  not  read  continuously.  By  the  levels  of  Mr.  Marr,  in  1882,  its  zero  reads  80,274, 
the  bench-mark  on  starling  of  bridge  pier  being  100. 

This  arbitrary  level  for  the  low  water  of  1864  (half  a  foot  above  the  zeros  of  the 
permanent  pier  gauge  aud  of  the  Signal  Service  gauge)  has  been  used  by  the  Board  in 
the  following  discussions,  because  it  has  been  adopted  by  Colonel  Macomb,  Colonel 
Farquhar,  and  Major  Mackenzie,  successively  in  charge  of  the  works  of  improvement. 
Whether  the  determination  is  absolutely  more  correct  than  the  level  of  the  zero  of 
the  permanent  gauze,  respecting  which  General  Warren  records  shortly  after  its  oc- 
currence, '*  From  all  the  evidence  we  were  able  to  obtain  we  concluded  that  the  zero 
of  this  gauge  was  the  low  water  of  t864,"  is  very  doubtful. 
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The  increment  to  the  normal  flow  at  Grand  Bapida,  dae  to  the 
voirs  at  any  date,  is  estimated  by  Major  Allen  as  the  excess  of  the  ad 
aid  discharge  there  over  1,000  cubic  feet  per  second,  that  beiDg  tk 
normal  summer  drainage  from  the  region  above.  From  the  middle  oi 
August  to  the  middle  of  October  the  increased  fbw  doe  to  the  mer- 
voirs  therefore  averaged  fully  2,000  cubic  feet  per  second,  bot  it  re 
quires  from  fifteen  to  twenty  days  for  water  liberated  at  the  Pokegaaa 
Dam  to  affect  the  volume  at  Saint  Paul,  390  miles  below  (Anov^ 
Report  of  Chief  of  Engineers,  1880,  page  1504).  Hence,  in  1885,  it 
is  during  the  months  of  September  and  October  that  the  benefKul 
effects  on  navigation  between  Saint  Paul  and  the  St.  Croix  Biver  is  lo 
be  traced. 

Gauge  readings  alone  at  Saint  Paul  afford  an  uncertain  standard  by 
which  to  measure  this  effect.  The  stage  thtt«  depends  (1)  upon  tke 
natural  drainage  from  a  basin  over  35,000  square  miles  in  ezteot,  wheiv 
the  downfall  is  subject  to  great  variations  finom  year  to  year,  and  (S) 
upon  how  the  private  logging  dams  upon  many  of  the  tributaries  happet 
to  be  operated  in  the  interest  of  th^  owners.  These  dams  exist  ia 
large  numbers  and  are  supposed  to  control  the  drainage  of  not  less  thai 
3,000  square  miles.  Hence  it  is  not  safe  to  compare  too  closely  the  gaage 
readings  at  Saint  Paul  in  different  yeaas  with  a  view  to  deduce  the  bew- 
licial  influence  of  the  reservoirs.  Still,  a  comparison  of  the  annoil 
curves  for  the  past  eight  years  (Plate  111)  certainly  suggests  that  ths 
effect  in  1885  probably  equaled  the  difference  in  mean  stages  for  Sep* 
tember  and  October,  in  1879  and  1885  (L42  feet),  less  the  difference  bt- 
tween  the  mean  July  stages  of  these  years  (0.46  feet),  or  say  about  OJtt 
feet,  for  increase  due  reservoirs. 

The  same  computations  at  Hastings  (27  miles  below  Saint  Paul  an! 
just  above  the  mouth  of  the  Saint  Croix)  gives :  Difference  in  meti 
stage  for  September  and  October,  in  1879  and  1885  (1.20  feet),  less  tbt 
difiireuce  between  the  July  means  of  those  years  (0.3.*^  feet),  or  0^1 
feet,  as  the  increase  due  to  the  reservoirs.  At  Winona  (125  nules  beicm 
Saint  Paul)  the  same  computation  gives  1.39—1.33  =  0.06  feet,  t.  e.,  the 
effect  was  practically  nily  as  indeed  is  naturally  to  be  expected. 

A  like  result  is  reached  by  another  and  more  rigid  mode  of  reason- 
ing. The  regular  and  equable  addition  of  2,000  cubic  feet  per  secoad 
to  the  discharge  at  Pokegama  Falls  for  a  period  of  sixty  days  imphcs 
a  nearly  equivalent  increase  at  Saint  Paul,  because  this  increase  to 
the  flow  will  sensibly  increase  the  normal  loss  by  evaporation  and  in- 
filtratioi  only  by  that  due  to  increased  width  of  channel.  Five  per 
cent,  of  loss  from  this  cause,  a  large  estimate,  is  only  100  cubic  feet  per 
second,  which  is  quite  within  the  probable  error  of  the  measured  out- 
flow. Hence  it  is  safe  to  assume  that  if  the  reservoirs  had  not  been 
acting  in  1885,  about  2,000  cuIhc  feet  per  second  less  water  would  kav« 
passed  Saint  Paul  during  September  and  October  than  actually  did 
pass.  But  the  mean  IT.  S.  engineer  gauge-reading  for  September  bein^ 
2.96,  and  for  October  2.09  (mean,  2.82)  the  foreg<Hng  scale  of  discharge 
indicates  that  the  water  sur&ce  would  have  stood  .8  ibot  lower  than 
it  actually  did  stand,  a  result  which  compares  well  witii  the  gauge  com- 
pntation  above. 

The  reservoirs  were  again  operated  to  assist  navigation  during  the 
season  of  1886,  which  was  exceptionally  unfavorable  by  reason  of  loDg 
and  extended  droughts  throughout  the  basin.  The  three  dams  above 
Grand  Eapids  were  operated  to  increase  the  volume  for  a  longer  period 
than  in  1885,  but  the  flow  per  second  was  not  so  great.    The  diaehargc 
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was  also  reinforced  from  the  unfiQisbed  reservoir  on  Pine  Biver.    Tbe 
following  were  the  measured  outflows: 


Three  apper  reservoirs. 


Month. 


M»y 

June 

July 

AVLgUBt 

Septemher... 
October  1-16 
October  16-31 


Cubic 

feet  per 

second. 


1.065 
1,846 
1,605 
2,827 
a.  523 
2,049 
1,660 


Pine  River  Reservoir.* 


Month. 


May  15-31 

Jane 

July  1-41 

July  6-20 

JulyaO-81 

Auguat  (gradually  declined  to) 


Cubic 

feet  per 

second. 


600 
600 
600 
150 
6.)0 
200 


*  The  normal  low- water  volume  ftom  the  area  drained  by  this  reservoir  is  150  cubic  feet  per  second. 

The  total  discharge  from  the  four  reservoirs  from  April  1  to  October 
31  was  nearly  32,000,000,000  cubic  feet. 

Major  Allen  estimates  that  from  June  1  to  October  31  (153  days)  the 
reservoirs  added  to  the  normal  discharge  of  the  Mississippi  Kiver  from 
1,000  to  1,900  cubic  feet  per  second ;  and  if  the  increased  volume  had 
been  concentrated  into  a  period  of  ninety  days,  from  August  1  to  Octo- 
ber 31,  when  the  need  was  greatest,  the  beneficial  effect  would  have 
been  enhanced. 

The  season  of  1886  throughout  the  Upper  Mississippi  Basin  was  ex- 
ceedingly dry,  and  the  rivers  were  generally  at  their  lowest  stand  in  conse- 
quence. Even  with  this  contribution  from  the  reservoirs  the  Saint  Paal 
gauge  showed  the  lowest  average  stand  of  any  year  since  1879  (see  Plate 
III),  being  for  August  1.62,  for  September  1.91,  and  for  October  1.86 
feet  above  low  water  of  1864.  On  August  18  the  measured  discharge 
at  Saint  Paul  was  5,624  cubic  feet  per  second,  the  corresponding  scale 
indication  being  5,400  cubic  feet.  l?he  reservoirs  (allowing  twenty  days 
for  the  passage  to  Saint  Paul)  were  contributing  about  1,900  cubic  feet. 
Hence  without  them  the  discharge  would  have  fallen  to  about  3,500 
cubic  feet,  a  volume  much  less  than  any  discharge  ever  actually  meas- 
used,  and  only  500  cubic  feet  more  than  the  inferred  low- water  discharge 
of  1864.  The  United  States  engineer  gauge  indicated  1.5  feet  on  Au- 
gust 18,  oscillating  on  several  days  below  that  stage,  and  the  scale  of 
discharge  indicate  that  without  the  reservoir  supply  tbe  water-level 
at  this  period  would  have  fallen  at  least  to  .5  foot  on  the  United  States 
engineer  gauge  (1  foot  on  Signal  Service  gauge).  Hence  the  reservoirs 
actually  raised  the  lowest  water-level  at  Saint  Paul  about  1  foot  in 
1886. 

The  foregoing  discussion  indicates  with  a  considerable  degree  of  cer- 
tainty that  the  reservoirs  now  existing  upon  the  Upper  Mississippi  are 
able  to  increase  the  reading  of  the  Saint  Paul  gauge  at  least  9  inches 
for  a  period  of  90  days  at  the  lowest  stage;  and  that  when  enlarged, 
as  proposed  by  Major  Allen,  by  the  further  expenditure  (including  sur- 
veys) of,  say,  $30,000,  that  this  increased  reading  will  probably  amount 
to  from  12  to  18  inches.  What  effect  this  may  have  upon  low-water 
navigation  remains  to  be  considered. 


may,  however,  bo  stiou  more  tlinu  oeatralLzed  bythedt 
pooU  above  the  bar.)  These  npparently  auomalous  rei 
pressed  in  river  parlance  by  tlie  sajing  that  "the  bottom  i 
with  the  water  suri'aco."  It  is  uuqtiestioiiably  trne  that  o 
a  long  continuatuv  of  a  uniform  gauge  rca4inff  is  fa%'orab 
tion,  :iu(l  that  the  higher  this  reading  is  at  low  stages  the 
navigation.  But  this  ia  precisely  the  effect  of  the  roservo 
tho  aid  of  the  telegraph  may  always  be  operated  to  eqaali 
to  increase  tUo  flow  lU  Saint  Panl,  As  ftir  down  aa  the  n 
first  considerable  tribntjiry,  tho  Saint  Grois,  it  is  therefoi 
sonablo  to  snpposu  tliat  navigation  may  be  beQetit«d  near 
tion  to  the  effect  upon  the  Saint  Paul  gange,  i.  e.,  from 
inches  at  low-water  stages. 

Below  tho  iQOUlh  of  the  SaintCrois  the  effect  must  rapti 
becanse  (he  normal  low-wator  discharge  is  constautly  incr 
contributions  of  the  tributaries  and  the  percentage  added 
ervoire  growg  constantly  k^  and  Icaa.  General  Warreu 
Doc  58,  Thirty-uinth  Congress,  second  session,  page  3'J) 
wlieu  his  low-water  meiisnrcinents  gave  a  discharge  at  a 
S.000  onbio  feet,  the  Saint  Croix  added  2,000  cubic  foct, 
GiM)  cubic  feet,  the  Chipjjowa  2,300  cabic  feet,  and  the  Zuml 
feet  per  second.  At  this  latter  point  (10a  miles  below  Sai 
coutributions  of  these  rivers  and  of  the  other  smaller  trit 
swelled  the  discharge  to  18,000  cubic  feet.  The  gangiogs  c 
sippi  River  Commission  in  1S81  (Annual  Report  of  Chief  c 
for  1881,  page  2,742)  coutlrm  this  estimate  and  give  for  tt 
at  localities  hydromatrically  the  same  as  Genei-al  Warrei 
aud  Winona)  when  the  river  was  3.21  feet  above  low  water 
feet  aud  17,712  cubic  feet.  These  accordant  results  tndi( 
normal  discharge  of  the  rivor  below  Saint  Panl  is  increased  i 
by  the  cootribntjons  of  the  tributaries;  and  the  Board  c 
Major  Allen  in  his  opinion  that  no  material  benefit  beloir 
is  to  be  oxpccted  froin  the  existing  system  of  reservoii^^H 
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coDstrncting  systems  of  reservoirs  upon  the  St.  Croix,  the  Chippewa, 
and  the  WiseoDsin.  Before  andertaking  sach  work  the  subject  demands 
grave  consideration.  Although  preliminary  surveys  were  made  and 
dams  were  approximately  projected,  no  steps  have  yet  been  taken  com- 
mitting the  Government  to  the  work.    It  is  now  to  be  noted: 

(1)  That  the  extension  of  railroads  since  1879,  and  the  rapid  develop- 
ment of  the  country,  has  materially  changed  the  conditions  then  exist- 
ing in  the  reservoir  regions  of  Wisconsin ;  in  one  instance  a  flourishing 
railroad  town  (Bhinelander)  has  sprung  up  near  the  site  of  one  of  the 
projected  reservoirs.  The  cost  of  land  damages  (not  included  in  the 
original  estimates  for  reservoirs  because  too  uncertain  to  admit  of  pre- 
cision) has  therefore  been  enhanced  and  in  some  instances  very  mate- 
rially so  since  the  surveys  were  made. 

(2)  Experience  with  the  works  already  constructed  has  shown  that 
troublesome  claims  for  damages  from  overflowed  lands  must  be  expected. 
Much  of  the  land  overflowed  by  the  existing  reservoirs  belongs  to  the 
United  States;  other  portions  belong  to  the  Indian  reservations;  others 
originally  belonged  to  the  State  of  Minnesota,  but  were  released  to  the 
United  States  by  an  act  of  the  legislature  in  1881 ;  and  considerable 
areas  of  private  land  above  the  Pokegama  Falls  were  also  voluntarily 
released  by  their  owners.  Still,  claims  that  the  wild  rice  and  hay  crops 
on  the  Indian  reservations  have  been  injured  have  been  made,  and  an 
Indian  commission  has  awarded  damages.  Further  unsettled  claims  of 
this  character  still  exist. 

(3)  So  long  as  the  lumber  of  the  region  remains  valuable  logging  will 
interfere  with  the  reservoir  system  in  two  ways— first,  by  creating  pri- 
vate dams  for  local  objects  which  interfere  with  the  regular  contribu- 
tion of  the  tributaries  below  the  Government  dams  (probably  100  such 
dams  now  exist  above  the  Falls  of  St.  Anthony);  and,  second,  by  com- 
pelling a  wasteful  use  of  water  at  the  Government  reservoirs  in  order 
to  pass  the  logs  as  they  arrive.  Major  Allen  suggests  that  both  these 
causes  of  interference  now  require  legislation. 

(4)  The  dams  when  completed  have  to  be  kept  in  repair  and  guarded 
at  considerable  annual  outlay.  Major  Allen  estimates  for  simple  main- 
tenance about  $3,000  yearly  for  each  dam ;  and  no  trustworthy  data  for 
estimating  the  annual  cost  of  repairs  have  yet  been  collected,  the  con- 
struction being  still  too  new. 

For  these  and  other  reasons  the  further  extension  of  the  system  of 
improving  low-water  navigation  by  reservoirs  in  this  region  is  not  rec- 
ommended by  the  Board.  The  method  is  economically  applicable  only 
in  districts  where  the  land  has  little  value  and  where  the  popula- 
tion is  small ;  it  necessarily  interferes  with  private  interests  in  a  set- 
tled region  and  the  larger  the  population  the  more  serious  is  the  inter- 
ference. 

PRACTICAL  OPERATION  OF  THE  EESEBVOIB  SYSTEM. 

Experience  has  already  convinced  Major  Allen  (Annual  Beport  of 
Chief  of  Engineers  for  1886,  page  1,504)  that  further  legislation  is  neces- 
sary to  protect  the  reservoirs  now  in  use,  and  their  regulation  in  the 
interests  of  navigation. 

Nearly  all  of  the  tributaries  to  the  Mississippi  Eiver  above  Minne- 
apolis are  incumbered  either  by  "gate  dams''  or  by  "cut-away  dams.'' 
The  latter  are  usually  built  in  the  spring,  with  a  head  of  2  or  3  feet, 
and  are  cut  away  for  the  passage  of  logs  at  r.uch  times  as  suits  tUecicw^r 
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venience  of  the  lambermen.  The  ^'gate-dams"  are  permaneDt  alrid 
urcs,  erected  for  the  same  object,  sometiines  with  a  head  as  high  as  i 
dozen  feet.  The  collection  of  water  begins  aboat  the  1st  of  Septembci, 
and  sometimes  much  earlier,  with  a  view  to  log-driTiog  in  the  foUovii{ 
April,  May,  and  Jnne.  These  dams  multiply  rapidly  and  seriooslj  »• 
terfere  with  the  Gk)vemment  operations  in  the  interests  of  narigatioi. 
Another  difficulty  arises  from  the  urgent  pressure  to  pass  logs  throu^ 
the  Government  sluices  at  times  when  such  action  involves  needkw 
waste  of  water. 

Both  of  these  difficulties  result  from  lack  of  system  and  oo-operatiai 
among  the  loggers ;  indeed,  logs  are  now  driven  in  every  month  in  tk 
year  when  the  river  is  open.  Major  Allen  considers  that  special  legis- 
lation is  desirable,  placing  the  control  of  the  operating  of  the  reservoiii 
permanently  in  the  hands  of  the  War  Department,  and  providing  tkit 
logs  shall  not  be  sluiced  through  reservoir  dams  before  August  1,  aad 
tihen  only  during  a  period  of  forty  days.  Also  that  it  should  be  made 
unlawful,  with  severe  penalties  prescribed,  (1)  for  individuals  or  eor- 
porations  to  prevent  water  from  flowing  into  any  Government  reser- 
voir or  into  the  Mississippi  above  Miiinea|K>lis  without  the  consent  ef 
the  War  Department ;  and  (2)  lor  any  individual  or  corporation  to  opei 
any  sluice  or  cause  any  malicious  injury  to  any  part  of  the  Goverameil 
works. 

The  Board  concurs  in  these  views  of  Major  Allen.  Large  expense  hn 
been  incurred  to  benefit  navigation  by  this  plan,  and  individual  inteteBti 
should  not  be  allowed  to  interfere  with  the  efficient  working  of  tkt 
system. 

BEGOMMENDATIONS  OF  THE  BOAED. 

The  region  already  occupied  by  reservoirs  is  exceptionally  well  suited 
for  the  system,  and  the  dams  have  accomplished  all  that  was  reasonabl.T 
to  be  expected  from  them.  They  now  <'  adequately  improve  navigatioa* 
in  the  sense  that  they  render  a  fair  return^  for  their  cost;  ami  in  the 
opinion  of  the  Board  they  should  be  completed  by  raising  the  Pokegana 
Dam  2  feet  and  by  building  a  dam  in  the  Sandy  Lake  district,  as  recom- 
mended by  Major  Allen,  if  more  elaborate  surveys  there  confirm  present 
indications. 

The  Board  does  not  favor  -the  extension  of  the  system  to  the  St. 
Croix,  the  Chippewa,  and  the  Wisconsin  at  present.  It  is  believed  that 
funds  applied  to  the  bed  of  the  river  in  contraction  works,  dredgin; 
crests  of  troublesome  bars,  etc,  will  yield  a  better  return.  That  method 
has  proved  effective  so  far  as  applied  to  the  Upper  Mississippi,  and  it 
will  be  soon  enough  to  consider  the  advisability  of  re-inforcing  it  bj 
new  reservoir  systems  when  the  necessity  therefor  has  been  deoMMi- 
strated. 

The  Board  recommends  that  the  legislation  suggested  by  practical  ex- 
perience in  operating  the  reservoir  system,  and  stated  above,  be  requested 
fh>m  Congress. 

The  Board  farther  recommends  that  such  gaugings  be  made  at  or 
near  Saint  Paul  during  the  annual  operation  of  the  reservoirs  as  shaH 
determine  accurately  the  discharge  at  that  point  at  critical 
These  data,  together  with  the  known  volumes  contributed  by  the 
voirs,  and  the  meteorological  aud  water-level  reconls  now  regularly  kept, 
will  permit  a  further  discussion  of  the  subject  should  it  ever  become 
deslrabVe  lo  ^^Ltfcud  the  system  to  the  lower  tributaries. 
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Two  appendices  (A  and  B)  and  three  plates  (I,  II,  and  III)  accom- 
pany this  report. 

The  papers  referred  to  the  Board  in  connection  with  this  subject  are 
returned  herewith.    •    •    • 
Bespectfally  sabmitted. 

Thos.  Lincoln  Casey, 

Colonel  of  Engineers. 
Henry  L.  Abbot, 
Col,  of  Engineers^  Bvt  Brig.  Oen. 

D.  C.  Houston, 
Lieut  Col.  of  Engineers,^  Bvt.  CoU 
Walter  MoFarland, 

Lieut.  Col.  of  Engineers. 
W   E.  EiNO, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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DIX  A. 

Lake  Pepin  1868  io  1883. 
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A  A  5. 

IMPROVEMENT  OF  CHIPPEWA  RIVER,  WISCONSIN. 

This  improvement  consists  in  the  construction  of  dams  and  jetties  to 
confine  the  low-water  volame  to  a  practicable  channel,  and  in  revet- 
ment of  caving  bends,  between  Eau  Claire  and  the  month  of  the  river, 
a  distance  of  57  miles. 

The  general  plan  of  improvement  was  adopted  in  1877,  and  the  work 
has  been  carried  on  in  accordance  with  it,  varying,  however,  more  or 
less  as  to  location  and  extent  of  dams,  jetties,  etc. 

Tbe  examination  of  the  river  upon  which  this  improvement  is  based 
was  made  in  1874,  and  the  results  thereof  reported  January  30,  1875 
(see  pages  375-380,  Part  I,  Annual  Report  of  Chief  of  Engineers,  1875). 
The  estimated  cost  of  improvement  from  Eau  Claire  to  the  mouth  of 
tbe  river,  based  upon  that  report,  summed  up  $139,892.50,  of  which 
$04,101^.50  was  estimated  as.  the  cost  of  protecting  tlie  Yellow  Banks. 
The  protection  of  these  banks  has  since  been  made  a  separate  work. 
Deducting  this  item,  therefore,  the  estimate  for  improving  the  chan- 
nels alone,  by  means  of  brush  and  stone  dams,  jetties,  and  revetment 
of  caving  bends,  is  reduced  to  $75,790. 

The  revised  estimate  (see  page  1440,  Appendix  X,  Annual  Report  of 
Chief  of  Engineers  for  1883)  for  the  cost  of  this  work,  however,  brought 
it  up  from  $75,790  to  $132,476.35,  including  in  this  figure  all  the  expend- 
itures from  the  commencement  of  the  improvement. 

The  work  during  the  past  fiscal  year,  under  the  appropriation  of 
$18,750  by  act  of  Congress  approved  August  5, 1886,  and  the  balance 
from  former  appropriations,  consisted  in  the  construction  of  a  dam  at 
Eau  Claire  of  piling,  brush,  and  stone,  of  a  total  length  of  810  feet,  and 
situated  on  the  right  bank  of  the  river  immediately  above  the  Madison 
Street  Bridge ;  also,  in  the  construction  of  dams  on  the  left  bank  of  the 
river  at  Five-Mile  Bluff  Bar,  and  adam  to  close  the  secondary  channel  be- 
tween Twin  Islands,  at  the  same  bar.  Th^  total  projected  length  of  dams 
and  shore  connections  at  Five-Mile  Bluff  is  2,000  linear  feet,  of  which 
1,075  ieec  were  built  during  the  past  fiscal  year.  Some  work  upon  a  dam 
at  Daik  Slough  was  also  commenced.  The  wprk  was  performed  by  day 
labor  under  immediate  charge  of  Assistant  A.  O.  Powell,  who  carried 
out  iutitructions  faithfully  and  economically. 

Wherever  works  have  been  constructed  by  the  Government  for  the 
improvement  of  the  river,  the  navigation  has  been  benefited,  a  low- water 
depth  of  3  to  4  feet  being  maintained  where,  before  the  works  were 
undei  taken,  the  depth  seldom  exceeded  18  inches.  The  work  for  im- 
provement has  been  principally  confined  to  the  extent  of  river  between 
the  mouth  and  Durand,  16^  miles,  and  to  the  vicinity  of  Eau  Claire. 

The  jetties  at  the  mouth  of  the  river  have  been  of  incalculable  benefit 
to  raft  and  steam-boat  navigation  in  securing  a  stable  channel  of  suffi- 
cient depth  where,  before  improvement  commenced,  there  was  a  broad 
bar  intersected  by  shallow  shifting  channels,  passable  with  great  diffi- 
culty at  times  of  low  water  by  rafts  and  steamers.  A  number  of  shoals 
between  Durand  and  the  mouth  of  the  river  still  need  improvement, 
and  some  of  the  dams  and  revetments  are  in  need  of  repairs,  or  rather 
of  full  completion. 

The  injuiious  effect  upon  the  channels  from  the  arbitrary  operation 
of  private  sluicing  dams  on  the  river  and  its  tribqtaries  hi^  been  U(h 
ticed  in  preceding  reports. 
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SmI  Jetty,  lUO  ItnMur  feet . 
W«Uiettj,  4.013  liiMiff  feet. 

Sboce  ptoteotioii 

Dam 


Bliore  proteetiMi. 


Dun 


Total 


Month  of  rirer 

do 

do   

Little  Miaaoiiri  Clmte 

Flower-Po|  Bar      

Three- Mile  Piaine  ... 

DarkSkmgh 

WacoatauUad 

Battle  Uksd 

Jack-StairialaDd 

Plam  lalaad 

Dead  Lake  Cat^ff. . . . 

Daraad  

Eaa  Claire 

Fira-liUe  Blvff 


With  the  balance  fi*oin  appropriations  available  Joly  1,  188' 
work  at  Five-Mile  Bluff  Bar  and  at  Dark  Sloagh  will  be  continaei 
some  necessary  work  to  the  existing  dams  at  Wacoata,  Battle  h 
Dead  Lake  Cutoff,  and  Ean  Claire,  where  drives  of  logs  hav< 
placed  some  of  the  stone  covering,  will  be  executed  so  far  as  fund 
admit  of. 

The  original  estimate,  based  upon  the  examination  of  1874,  indi 
omitting  the  Yellow  Banks,  improvement  of  about  28  localities,  n 
sand  and  gravel  bars,  between  Ban  Claire  and  the  mouth  of  the  i 
Many  of  the  unimproved  bars  vary  in  size  and  shift  in  positioi 
pending  upon  floods  and  following  stages  of  water.  The  banks,  i 
eroded,  also  contribute  sand  to  the  river  after  every  high  water 
dering  more  or  less  revetment  necessary.  Consequently,  an  esti 
of  cost  made  in  1875  would  differ  from  one  made  in  1883,  and  both 
one  made  to-day.  Insufficiency  in  appropriations  also  adds  to  the 
mate  cost,  as  partly  finished  work  must  be  maintained. 

In  1882  occurred  a  dangerous  diversion  of  the  river  into  Dead  1 
making  a  cut-off  that  threatened  destruction  of  the  channel  for  i 
miles  below  it.    It  was  necessary  to  close  this  by  a  Btrong  di 

brush.  AtnnA.  And  tiiIpr.     TTridAr  f,hA  AnnronHsition  of  Ancmat  K 
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The  following-named  localities  require  improvement: 


Locality. 


Between  the  Jetties  and  upper  en#of  Hewer- Pot  Bar i 

At  FlTe-HUe  Bluff  Bar 

Between  Seven-Mile  Bluff  and  Plum  lalaud 

Bar  at  Ella,  bi^tween  Plum  Island  and  foot  of  Dead  Lake  Cut- 
off Dam 

BauGalMBars 

Bear  Creek  Bars ». 

Slough 


Nature  of  ImproTement. 


Total 


Shore  proteetion 

Dam 

Dams  and  shore  proteetion. 
Dams 


Dams. 
Dams. 


Dams. 


Linear 
feet 


2,000 
2,600 
1,000 
1,800 


1,200 

1,000 

150 


11,060 


11,000  linear  feet,  at  an  average  cost  of  $5  per  linear  foot $66,250.00 

Add  oontingenoies,  10  per  cent 6,626.00 

00,776.00 
DednoUng  balance  of  appropriation  available  July  1 6,262.04 

The  cost  of  completing  the  improvement  is  about 66i,522.96 

The  sam  of  $25,000  can  be  profitably  expended  daring  the  fiscal  year 
ending  Jane  30, 1889,  in  f  artherance  of  the  plan  of  improvement,  and 
mainly  between  Durand  and  the  month  of  the  river. 

Since  the  branch  of  the  Chicago,  Milwaukee  and  Saint  Panl  Bailway 
was  built,  in  1882,  from  Wabasha,  on  the  Mississippi  Biver,  to  Eau 
Claire,  the  branch  being  close  to,  and  generally  parallel  with,  the  Chip- 
pewa, the  freight  and  passenger  traffic  of  the  latter  have  declined.  The 
rafting  of  manufactured  lumber,  lath,  shingles,  and  pickets  varies  in 
different  years,  the  rafts  moving  down  the  Chippewa  and  between  the 
jetties  into  the  Mississippi.  In  1881,  the  lumber  rafted  was  reported  as 
342,887,000  feet  B.  M.;  in  1885,  374,138,443  feet;  in  1886,  207,205,672 
feet  The  saw  logs,  from  300,000,000  to  600,000,000  feet  B.  M.  of  which 
are  annually  run  down  the  Chippewa,  are  made  up  into  rafts  at  Beef 
Slough  for  points  on  the  Mississippi  River. 

The  totcil  value  of  the  lumber,  lath,  shingles,  pickets,  and  logs  floated 
on  the  Chippewa  River  in  1885  is  reported  as  $11,273,350. 

The  reduction  in  the  cost  of  running  lumber  from  Eau  Claire  to  the 
Mississippi  River,  due  to  the  improvement  of  the  river  by  the  United 
States,  can  be  arrived  at  by  comparing  the  contract  rates  paid  by  the 
Daniel  Shaw  Lumber  Company.  In  1877,  the  year  when  the  improve- 
ment was  commenced,  they  paid  53^  cents  per  M  feet  B.  M.;  in  1886, 
they  contracted  for  37  cents. 

Attention  is  invited  to  the  comparative  tables  of  statistics  herewith. 

This  work  is  in  the  collectioD  district  of  Milwaukee,  Wis.  The  collections  for  the 
district  of  Milwaukee  durinff  the  year  endinff  December  31,  1886,  amoanted  to 
1211,221.40. 

AB8TBACT  OF  APPROPRIATIONS  MADE  FOR  IBCPROVINO  CHIPPEWA  RIVER,  WISCONSIN. 

By  act  approved  August  14, 1876 $10,000 

By  act  approvdiJune  8,  1878 10,000 

By  act  approved  March  3,  1879 8,000 

By  act  approved  June  14,  1880 10,000 

By  act  approved  March  3,  1881 ^10,000 

By  act  pasHed  August  2,  1882 35,000 

By  act  approved  July  5,  1884 1 15,000 

By  act  approved  Augusts,  1886 18,760 

Total VL^OR*^ 
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comacRCiAL  statistics. 

CoMflMToe  of  the  Chippewa  iSivcr,  fFMcoii^tii,  in  1877,  hetng  tks  femr  foUowimf  At 

appropriation  {Amguai  14,  1876) /or  tcork  of  improrrwaemL 

Lamber feet  B.  M..   160, OC 

Lath  and  pickets rnunber..     30, 0( 

Shingles do 40, OC 

The  n amber  of  steam-boats  plying  on  the  Chippewa  River  in  1877,  or  the  aiiMM 
bnsiness  done  by  them,  can  not  be  stated  exactly.  It  is  said,  however,  that  the 
ness  was  abont  the  same  as  in  1880,  1881,  and  1882.  The  latter  will  be  foimd  ; 
comparative  statement  following. 

Pretent  (1886)  commerce  of  the  Chippewa  Biter. 

Lamber I '. feetB.M..  207.  a 

Lath number..     77,7^ 

Shingles do IScIl,  64 

Pickets do 1,  SC 

Logs  (Beef  Slongh) feet  B,  M..  46S,a 

Bat  one  steam  boat  plied  regnlarly  on  the  river  daring  the  season  of  1:^^. 
boat,  the  Phil.  Sokeckel^  ran  from  the  month  to  Dannville,  abont  half-waj  bei 
the  month  and  Ean  Claire. 

The  boat  was  mn  to  assist  the  Knapp,  Stont  &.  Co.,  company's  rafts  in  lie 
down  the  river. 

Her  passengers  and  freight  were  confined  almost  entirely  to  the  company's  n 
business.    Amoont  of  freight  carried  is  not  stated.    Number  of  passengers  a 
4,700. 

Comparative  etatew^ent  of  lumber y  loge^  etc,  for  eix  pemre. 


Year. 

Lumber. 

Lath. 

Shini^lee. 

PickrU. 

1886 

Fett  RM. 

807,205.672 
874,138,443 
296, 344, 591 
269.094,203 
875.000.000 

77.  729, 630 
95.902.900 
88.905.580 
82,(^43,500 
06.000.000 

XumUr. 
158.645,750 
I95.K80,230 
1«).  1.-13,000 
129. 754. 000 
150,000.000 

IfmmhfT. 
1.934,340 

7S.00IVOOO 
1,84A,2T>* 
l,497.»«« 

Z2oo,on> 

46S^( 

1885 

f«P*\ 

1884 

sr>4  ( 

1883 

4^V\- 

1882 

35i, 
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Folio  wins  are  extracts  from  a  letter  of  Mr.  A.  O.  Powell,  assistant  ejigineer,  this 
office,  dated  Ean  Claire,  Wis.,  December  15, 18H6: 
**  In  1882  the  rates  by  river  from  Reed's  Landing  to  Ean  Claire  were : 

First-class  freight per  100  pounds..  $0.65 

Second-class  fic^ight do 45 

Third-class  freight do 25 

First-class  passenger  fare 2.50 

Second-class  passenger  fare • 2.00 

Freight  on  oar  stems each..      .80 

"By  rail  via  the  Chippewa  Valley  Division  of  the  Chicago,  Milwankee  and  Saint 
Paul  Railway,  completed  in  Jnly,  l&H: 

First-class  flight per  100  pounds..  $0.40 

Second-class  freight do 34 

Third-class  freight do 29 

Fonrth-class  freight do 24 

First-class  passenger  fare  (Since  October  15,  1886,  $1.40) 1. 85 

Second-class  passenger  fare 1.40 

Freight  on  oar  stems  (approximate) each..      .40 

"  The  railroad  carries  the  oar  stems  by  weight. 

"  It  has  not  been  the  practice  to  insure  freight  or  lumber  in  transit." 

•  •  •  •  .       •  •  • 

"The  reduction  in  cost  of  running  lumber  from  Ean  Claire  to  the  Mississippi  River, 
due  to  United  States  improvements,  can  be  arrived  at  by  inspecting  the  contract  rates 
paid  by  the  Daniel  Shaw  Lumber  Company.  In  1877  they  paid  53^  cents  per  M  feet 
b.  M. ;  in  lb86  they  contracted  for  37  cents. 

"  Lumbermen  claim  that  they  could  not  have  run  lumber  this  year,  during  the  ex- 
treme low  water,  had  it  not  been  for  the  win^-dams  and  jetties. 

"  The  improvements  have  had  no  effect  on  might  rates  by  rail  for  general  merchan- 
dise. 

"  The  prospective  advantages  of  the  completion  of  the  improvement  will  be  con- 
fined to  the  lumbering  interests." 


A  A  6. 

IMPROVEMENT  OF   CHIPPEWA   RIVER  A.T  YELLOW  BANKS.  WISCONSIN. 

The  object  of  this  work  is  to  prevent  erosion  of  the  high  sand-banks 
or  bluffs  ou  the  Chippewa  Kiver  below  Ean  Claire,  and  thereby  relieve 
the  channels  of  this  river  and  of  the  Mississippi  below  the  junction  of 
the  two  Htreams  from  the  masses  of  sand  contribated  by  those  banks. 

The  original  estimate  of  the  cost  of  this  work  was  (64,102.50,  as  given 
in  the  report  npon  the  cost  of  improving  the  Chippewa  Eiver,  January 
30, 1875,  and  this  is  the  estimate  upon  which,  it  is  presumed,  the  ap- 
propriation for  the  work,  viz,  that  of  $30,000,  by  act  passed  August  2, 
1882,  was  made. 

The  project  for  the  work,  adopted  in  February,  1883,  is  as  follows: 

Bows  of  piles  are  driven  at  the  foot  of  the  slope  at  distances  of  5  feet 
apart  from  centers ;  between  the  piles  and  between  the  line  of  piling 
and  foot  of  slope  are  laid  fascines  of  brush,  with  sand  well  incorporated 
with  them ;  the  finished  brush-work  is  carried  to  a  height  of  10  to  12 
feet  above  low- water  mark ;  on  top  of  the  brush  saplings  are  laid  par- 
allel to  the  line  of  piling ;  across  the  saplings  are  ties,  two  for  every  5 
feet  length  of  protection  wall,  firmly  spiked  to  the  piles  and  to  pickets 
driven  in  rear  of  the  wall,  the  slopes  to  be  terraced  where  necessary.  It 
is  expected  that  the  sand  from  the  slopes  will  pack  closely  against  the 
brush-work,  so  as  to  obviate  the  necessity  of  using  any  large  quantity 
of  rock  which,  for  this  work,  would  be  ex] tensive.  The  top  of  tlie  brush 
wall,  however,  should  be  crowned  with  rock.  A  few  mill-edgings  were 
used  at  the  outset  of  the  work,  but  they  proved  as  expensive  as  brush 
and  not  so  effective. 
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The  condition  of  the  work  is  as  follows  : 

At  Wanbeek  Bank,  2,989  fe^t  long,  proteetioQ  completed. 

At  Bumsey's  Bank^  4,600  feet  long,  piles  all  driyen  and  1,850  lioeir 
feet  of  protection  completed. 

At  Mary  Dean  Bank,  6,900  feet  long,  piles  have  been  driven  for  m 
linear  feet,  and  139  feet  of  the  protection  completed. 

The  work  was  all  done  by  day  labor. 

Two  banks  near  Baa  Gkdre,  total  length  of  8,300  feet,  li»ve  not  at 
yet  had  any  work  done  upon  them.  G^tal  upon  which  no  woik  hat 
been  done,  15,886  linear  feet 

The  portions  of  protection  wall  at  Wanbeek,  Bumsey's  and  Mary  Deai 
Banks,  aggregating  4,969  feet,  were  completed  by  the  dose  of  1881 
Although  they  withstood  uninjored  the  unprecedented  flood  of  Septeai- 
ber,  1884,  in  the  Chippewa  Valley,  they  ^ould  receive  a  crowning  of 
rock. 

The  completed  portions  of  the  work  not  crowned  with  stone  coet  $4.0S 
per  linear  foot  It  becoming  apparent  that  the  original  estimate  of  the 
cost  of  the  work  rendered  In  1875  was  too  low,  a  revised  eetamate  wm 
presented  in  Appendix  X  of  the  Annual  Beport  for  18S3,  as  follows: 

It  is  believed  that  when  the  present  eeaaon's  work  is  completed  the  ooeit  of  the  pro- 
tection will  avera^  aboat  |4  per  linear  foot  (of  wall  and  terrace),  and  opon  this  b«ii 
the  cost  of  protecting  24,000  linear  feet,  the  agg^regate  length  of  ihe  fire  bajik*  Darned 
above,  will  be  abont  $96,000.  Improvements  in  the  method  of  work,  howeTer,  tbst 
may  be  discovered  as  it  proceeds,  may  reduce  the  coet  below  this  last  figure,  bat  tht 
cost  of  each  bank  will  vary,  depending  npon  the  facility  with  which  materia]  can  be 
obtained.  The  original  estimate  was  made  eight  years  aco,  and  oonteoaplated  bnuk 
and  stone  revetment.  Bot,  leaving  out  the  matter  of  <3iange  in  prices  of  matornl 
and  labor  daring  the  past  eight  years,  there  was,  at  the  time  the  estimate  was  rra- 
dered,  no  actnal  experience  in  the  cost  of  such  revetment  upon  which  to  base  one. 
The  magnitnde  of  the  Yellow  Banks  calls  also  for  a  character  of  work  dUTet^ot  froa 
ordinary  shore  protection. 

No  work  of  protection  was  done  dnring  the  past  fiscal  year  for  want  of 
funds.  The  small  balance  available  at  the  commencement  of  the  year, 
$254.84,  was  held  for  repairs  to  the  work,  and  also  to  pay  for  stora^  and 
care  of  the  engineer  property  pertaining  to  the  work. 

Amount  expended  to  June  30,  1887,  including  outstanding  liabilities $29, 7F1 M 

Amount  expended  during  the  fiscal  year  ending  June  90,  1887,  inclnding 
outstanding  liabilities 3S.^ 

The  sam  of  $30,000  can  be  profitably  exx)ended  dnring  the  fiscal  yev 
ending  Jane  30, 1889,  towards  completing  the  work  at  Wanbeek,  Run- 
sey's,  and  Mary  Dean  Banks,  including  rock  crowning.  The  work  at 
present,  being  in  an  nnfinished  state,  is  exposed  to  ii\jary  from  floods. 

This  work  is  in  the  collection  district  of  Milwankee,  Wis.  The  collection  for  tkii 
district  for  the  year  ending  December  31,  1686,  amounted  to  |211,SS1. 40. 

Beviaed  estimate  of  cost  of  improTement . t^^ 

Appropriated  by  act  passed  Augusts,  1882 90,09 

Remaining  to  be  appropriated 6^(0 

Total  amount  expended  to  June  30, 1887,  Indnding  outstanding  liabilities. ..    21,7^ 

For  statistics  of  the  trade  and  commerce  to  be  benefited  by  this  im 
proveraeiit,  reference  is  made  to  the  annual  report  upon  improTemeBt 
of  the  Chippewa  River,  Wisconsin. 

Monty  staiememL 

July  I,  18&6,  amount  available fei.91 

July  I,  1&87,  amount  expended  during  fiscal  year,  exclnaive  of  Uabilitiea 
outetanding  July  1,  1886 !I6.SI 

Jidy  V18$SZ^asiio\nitivmlable t\^9^ 
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{Amount  (eetioMted)  leqniied  for  oompletion  of  existing  project $66, 000. 00 
Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1889    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harlH>r  acts  of  1866  and  1867. 


A  A  7. 


DIPBOVEMENT  OF  SAINT  CROEC   RIVER  BELOW  TAYLOR'S  FALLS,  MIN- 
NESOTA AND  WISCONSIN. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
1878,  was  based  upon  the  results  of  a  survey  made  in  1874,  when  the 
St  Croix  was  at  a  high  stage  of  water  and  but  comparatively  few 
bars,  etc.,  to  be  seen,  and  contemplated  the  removal  of  sna^s,  bowlders, 
wrecks,  leaning  trees,  and  sand-bars  between  Taylor's  Falls  and  Pres- 
cott,  and  contraction  of  the  low-water  channel  between  Taylor's  Falls  ' 
and  Stillwater  into  one  of  nearly  uniform  width  by  means  of  brush  and 
stone  jetties  and  dams  of  the  same  material  to  close  island  chutes  and 
secondary  channels.    Estimated  cost,  $21,758. 

The  present  project,  adopted  in  1880  and  modified  in  1882,  is  based 
upon  the  results  of  a  low- water  survey  made  in  1879,  the  resulting  es- 
timate of  cost  (seepage  1444,  Appendix  X,  Annual  Report,  1883)  being 
$83,450.  This  provided  for  removal  of  obstructions,  as  did  the  original 
plan,  excepting  that  it  considered  more  work  for  the  approaches  to  the 
^^  canal"  between  Four-Mile  Island  and  the  foot  of  the  St  Croix  Boom 
than  did  the  original  plan. 

The  first  appropriation  for  the  improvement  of  the  St  Croix  was 
$10,000,  made  by  act  of  Congress  approved  June  18, 1878. 

At  that  date  the  channel,  above  Stillwater  especially,was  incumbered 
by  sunken  cribs,  wrecks,  snags,  and  old  boom-piers,  and  the  bends  by 
leaning  trees.  The  low- water  channel  had  in  many  places  but  little 
more  than  2  feet  of  depth,  and  steamers  and  barges  made  their  way  as 
best  they  could  amongst  the  obstructions. 

Under  this  appropriation  some  of  the  worst  obstructions  were  re- 
moved between  Taylor's  Falls  and  Stillwater. 

Another  appropriation  of  $8,000,  by  act  approved  March  3, 1879, 
was  expended  in  the  same  manner,  and  in  addition  the  stream  was 
thoroughly  surveyed  from  Taylor's  Falls  to  Prescott,  the  results  of 
which  were  reported  January  26, 1880  (see  pages  1661-1667,  Appendix 
U,  Annual  Beport  of  the  Chief  of  Engineers,  1880). 

Upon  the  results  and  maps  of  this  survey  is  based  the  present*  plan 
of  improvement. 

The  work  done  in  1878-^79  was  as  follows. 


OBSTRUCTIONS  REMOVED. 


8nag8 number..  2,882 

Stumps do 1,919 

Bowlders cabioyards..      564 

Leftning  trees nomber...  6,005 

Cribsor  piers do 36 


Logs...r nnmber..        68 

Piles do 16 

Wrecks. do 1 

Cavioff  bends  protected. lii^ar  feet  2,200 
Damsbnilt do 575 


Expended  under  this  project,  including  expense  of  sarvey  of  1879,  $18,000. 

The  foregoing  work  lessened  the  difficulties  to  navigation  within  the 
limits  worked  over.  Under  the  appropriation  of  $10,000  by  act  ap- 
proved June  14, 1880,  work  began  under  the  present  project.  This  act 
provided  for  the  expenditure  of  $300  "  in  the  improvement  of  the  slouch. 
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on  the  east  side  of  said  river^  known  as  the  canal,  between  Four-Mile 
Island  and  the  foot  of  the  St.  Croix  Boom." 

Some  rock  and  other  obstructions  were  accordingly  removed  from  thii 
channel. 

Under  the  appropriations  1880-1886,  the  work  of  improving  the 
channels  continued.  Above  Stillwater  the  work  consisted  generally  ii 
constrnction  of  dams,  jetties,  etc,  and  removal  of  obstructions  fn» 
the  channels.  Below  Stillwater  the  work  was  almost  entirely  confined 
to  the  channels  at  Hudson  and  Catfish  bars,  a  few  sunken  logs  haviB^ 
been  removed  between  Stillwater  and  Hudson. 

The  improvement  of  the  Hudson  Bar  has  consisted  in  dredging  and 
in  the  construction  of  a  long  training-wall  of  piles,  timber,  brush,  and 
stone,  in  onler  to  cut  oflf  troublesome  cross-currents  setting  to  theeart- 
ward  at  this  point.  At  Catfish  Bar  the  improvement  has  consisted  ii 
dredging  and  in  construction  of  a  training-dam  of  brush  and  stooe 
from  a  point  above  the  mouth  of  Bowles'  Creek  to  a  point  on  the  btf, 
the  object  of  the  dam  being  twofold  : 

1.  To  divert  the  deposits  from  the  creek  to  the  right  bank  and  awiy 
from  the  channel. 

2.  To  confine  the  low-water  volume  to  the  dredged  channel. 

The  channel  at  Catfish  Bar  has  been  kept  open  6y  dredging  for  the 
passage  of  the  largest  steamers  and  rafts  since  1882,  but  dredging  was 
regarded  as  only  a  temporary  measure.  The  work  done  during  the  ptst 
fiscal  year,  and  under  the  appropriation  of  $7,500  by  act  of  Congress  ap- 
proved August  5, 1886,  consisted  in  dredging  the  channels  at  Hudsoo 
and  Catfish  bars  by  means  of  a  scraper-boat  operated  by  a  steamer, 
and  in  construction  of  the  dam  at  Catfish  Bar,  above  referred  to;  2,$94 
cubic  yards  of  sand  and  gravel  were  removed  from  the  Hudson  Bar, 
thus  rendering  the  channel  at  that  place  available  for  the  passage  of 
steamers  during  the  fall  of  1886 ;  and  4,000  cubic  yards  were  remoTed 
from  the  channel  at  Catfish  Bar.  The  construction  of  the  dam  at  Cat- 
fish Bar  commenced  in  December,  1886,  and  was  continued  antil  March 
21,  following,  the  party  working  on  the  ice ;  1,105  linear  feet  of  dam 
were  thus  built,  but  the  dam  requires  more  rock  and  should  be  leveled 
off  and  extended  150  feet,  and  a  jetty  250  feet  long  should  be  built  on 
the  Wisconsin  side,  opposite,  to  more  thoroughly  concentrate  the  low- 
water  volume  upon  the  bar.  The  work  of  improvement  has  been  in 
local  charge  of  Capt.  O.  F.  Knapp,  overseer,  who  is  entitled  to  mach 
credit  for  the  faithful  and  economical  manner  in  which  he  carried  out 
instructions. 

The  improvement  already  effected  at  Catfish  Bar  has  been  of  greal 
benefit  to  the  navigation  of  the  stream.  As  many  as  sixty  raft  and 
passenger  steamers  navigate  the  river  at  times. 

TOTAL  OF  WORK  DONK  UNDKB  PRESENT  PROJECT. 

Snaga  removed namber..  1,033 

LeaDing  trees  removed do *  214 

Stamps  removed do....  742 

Piles  removed do b 

Cribs  or  piers  removed do....  7 

Wrecks  removed do 2 

Logs  removed do 133 

Clay  and  gravel  removed  above  Stillwater cobic  yards. .  146 

Bowlders  removed do 69.5 

Shore  protection  and  revetment  bailt  of  bmsh  and  stone linear  feet . .  4, 132 

Dams  andjettiesbnilt  of  brash  and  stone do 9,173 

Training,  wall  at  Hudson,  built  of  piles,  timber,  brash,  and  stone do . . .  2, 4® 

Dredging  at  Hudson,  approximate cubic  yards..  8,694 

I>t«a|pii«%\e%\^i^i^«x,«.^V^^vav«XA do 14,000 
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Total  amoant  expended  under  present  project  to  June  30, 1887,  in- 
cluding outstanding  liabilities,  (64,041.51. 

TOTAli  OF    WORK  DONB  UNDER  ORIGINAL  AND  PRESENT  PROJECT. 

Snags  removed  .., uamber . .  3, 915 

LeaniDg  trees  removed .• do 6,219 

Stamps  removed do...,  2,661 

Piles  removed do 24 

Cribs  or  piers  removed do 43 

Wrecks  remov<jd do 3 

'Logs  removed do....  .  201 

Clay  and  gravel  removed  above  Stillwater cubic  yards. .  146 

Bowlders  removed do 633. 5 

Shore  protection  and  revetment  bnilt  of  brush  and  stone linear  feet . .  6, 332 

Dams  and  jetties  built  of  bruBh  and  stone do....  9, 173 

Training-wall  at  Hudson,  built  of  piles,  timber,  brush,  and  stone  ..  .do 2,465 

Dredging  at  Hudson,  approximate cubic  yards..  8,694 

Dredging  at  Catfish  Bar,  approximate do 14,000 

Total  expended  on  original  and  present  projects  since  commencement 
of  work,  including  outstanding  liabilities,  $8:^,041.51. 

All  of  the  work  has  been  done  by  day  labor  and  purchase  of  mate- 
rials in  open  market. 

The  result  of  the  work  to  date  is  a  least  depth  upon  the  bars  above 
Stillwater,  where  improvements  have  been  made,  of  3  feet  at  low  water 
and  below  Stillwater  of  4  to  5  feet.  Generally,  it  may  be  said  of  the 
work  that  at  many  points  navigation  has  been  rendered  permanent, 
where  formerly  it  was  uncertain,  and  that  in  other  places  it  has  been 
made  practicable,  where  before  improvement  it  was  impossible.  There 
are  some  bars  yet  that  require  improvement  above  Stillwater,  and  some 
of  the  existing  works  need  small  repairs.  The  Hudson  Wall  should  be 
extended,  and  the  channels  at  this  point  and  Cattish  Bar  should  receive 
additional  dredging,  and  the  dam  at  the  latter  place  extended  as  noted 
above. 

As  showing  the  amount  of  commerce  benefited,  and  to  be  benefited 
by  the  improvement,  reference  is  made  to  the  accompanying  statistics 
of  the  St.  Croix  River. 

The  largest  steamers  plying  the  Mississippi  Biver  between  Saint 
Paul  and  Saint  Louis  ascend  the  St.  Croix  to  Stillwater,  the  head  of 
an  immense  steamboat  and  lumber- rafting  business,  which  is  dependent 
upon  these  improved  channels.  Smaller  steamers  run  between  Still- 
water and  Taylor's  Falls,  carrying  passengers,  agricultural  implements, 
grain,  etc. 

Before  the  completion  of  the  railroad  to  Taylor's  Falls,  Minn.,  the 
towns  along  the  St.  Croix  River  could  get  their  supplies  to  and  from 
market  only  by  water  and  wagon  transportation,  and  even  since  the 
completion  of  the  railroad  the  steamboats  have  carried  the  larger  por- 
tion of  the  freight,  and  for  some  time  to  come  they  will  do  the  same 
during  seasons  of  navigation,  for  the  reason  that  they  (the  steam-boats) 
can  make  all  the  landings  along  the  river,  whereas  the  railroads  will 
strike  only  certain  towns,  leaving  others  along  the  river  to  depend  upon 
steam-boats.  • 

The  advantages  and  benefits  to  the  people  of  the  Lower  St.  Oroix 
Valley  doe  to  the  improvements  already  effected  are  evident  Irom  the 
lowering  of  freight  rates,  which,  it  is  stated,  have  been  reduced  at  least 
50  per  cent,  since  the  improvement  of  the  stream  commenced.  On 
wheat  alone  the  saving  in  freight  is  said  to  have  been  considerable. 
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The  work  of  improvement  on  the  St.  Croix  haa  also  had  the  eflfect 
of  lowering  the  rates  of  insurance,  as  well  as  of  causing  stronger  compe- 
tition, as  it  has  enabled  larger  dranght  boats  (Mississippi  River  pack- 
ets) to  ascend  the  river  and  thns  compete  with  those  boats  that  plied 
exclnsively  on  the  St.  Croix  River,  and  also  with  the  railroad  running 
to  Taylor's  Falls. 

The  sum  of  $18,950  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1889,  in  furtherance  of  the  existing  project,  principally 
at  Hudson  and  Catfish  bars,  and  in  repairs  to  and  extension  of  the  revet- 
ment at  Kelly's  Island  above  Stillwater,  where  a  diversion  of  the  chan- 
nel has  been  threatened  for  several  years  past. 

Portions  of  the  river-bed  between  Stillwater  and  Taylor's  Falls  are 
much  obstructed,  at  times,  by  log-booms,  which  have  been  noticed  in  pre- 
vious reports. 

Estimated  coat  of  project  as  amended $83,450.00 

Amount  expended  before  its  adoption 18,000.00 

Total  amoant  expended  nnder  present  project  to  June  30.  1887,  including 
oatstanding  UabUities 64,041.51 

Total  amoant  expended  to  June  30,  1887,  including  outstanding  lia- 

biUties 82,041.51 

This  work  is  in  the  coUection  district  of  Minnesota.  The  nearest  port  of  entry  is 
Doluth,  Minn.,  at  which  place  the  revenues  collected  during  the  year  ending  De- 
cember 31,  1886,  amounted  to  $4,591.74 ;  valueof  domestic  exports  for  1886,  $2,419,647; 
value  of  merchandise  *'  in  transit"  trade,  $94,540 ;  duties  on  same,  $52,576.97. 


ABSTRACT 


OF   APPROPRIATIONS   MADE    FOR  IMPROVING  aAINT  CROIX  RIVKR  BELOW 
TAYLOR'S  FALLS,   MINNESOTA  AND  WISCONSIN. 


*  1 


By  act  approved  June  18,1878 •$10,000.00 

By  act  approved  March  3,1879 •8,000.00 

By  act  approved  June  14, 1880 10,000.00 

By  act  approved  March  3,  1881 8,0*^.00 

By  actpassed  August  2,  1882 30.WH>.00 

By  act  approved^ July  5,  1884 9,000.00 

By  act  approved  August  5,  1886 7,500.00 

Total 82,500,00 


Money  statement. 

July  1,  1886,  amount  available $419.90 

Amoun  t  appropriated  by  act  approved  August  5,  1886 7, 500. 00 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 7,362.95 

July  1, 1887,  outstanding  liabilities 98.46 


July  1, 1887,  amount  available. 


$7,919.90 


7,461.41 
458.49 


'  Amount  (estimated )  rea n  ired  for  completion  of  existing  project 18, 950. 00 

J  Amount  that  can  be  profi  tably  expended  in  fiscal  vear  ending  June  30, 1889    18, 950. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 


oompj 
Harbor  acts  of  1866  and  1867. 


'Appropriated  before  adoption  of  present  project. 
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COMMERCIAL  STATISTICS. 


Comparative  statement  of  ateamboats  and  barges,  freighty  paeeengere^  towing,  ra/Hng,  log$, 
lumber y  etc,  manufactured  on  the  St,  Croix  Eivery  Wieoonein  and  Minnesota,  for  a  period 
of  nine  years,  1«78-1886. 

8TSAMB0ATS  AND  BABGES. 


Yeur. 

In  ft«ight  and  passenger 
business — 

In   towing  and  rafting 
bnsinesa— 

Steam-boats. 

Barges. 

Steamboats. 

Barges. 

1878*  

8 
8 
8 
2 
3 
8 
8 
4 
6 

S 

12 
29 
40 
77 
51 
80 
50 
49 

1879 

1880 

1881 

1882 

24 
25 
25 
83 

38 

1883 

1884 

. 

1885 

1886t 

* Amoant  of  commerce  and  narlgatlon  when  work  of  improyement  began, 
t  Amoant  of  commerce  and  navigation  at  present  time,  1886. 

FBBI6HT,  PASSENGERS.  AND  LOGS. 


Year. 


1878*, 
1879.. 
1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1885., 
1886t 


Freight  carried, 
to  inclnde 
merchandise, 
lumber,  wood, 
etc 


Pound*. 
82, 000, 000 
47. 786. 995 

C) 
a  85, 000. 000 
660.000.000 
663,000,000 
d  80, 000, 000 
€  85.  OOJ,  000 
/ 180, 000,  000 


Passengers 
carried. 


Number. 
15.000 
9.244 

11,015 

10,300 

2,800 

4,000 

10,647 

42,756 


Logs  towed  ont 
of  St.  Croix 
River  (esti- 
mated). 


Peet 
70, 

117, 
200, 
185. 
130. 
108, 
175, 
150, 

116. 


B.  Jf. 

000,000 
000.000 
000,000 
000,000 
000,000 
000,000 
000,000 
000,000 
700,000 


Logs  passed 
through  St. 
Croix  Boom. 


F«et  B.  M. 
160,000,000 
202,000,000 
207, 100, 000 
238,000,000 
276.000,000 
270. 000. 000 
275, 000. 000 
231,000,000 
198,500,060 


*  Amoant  of  commerce  and  navigation  when  work  of  improvement  began. 

t  Amoant  of  commerce  and  navigation  at  present  time,  1886. 

X  Estimated  same  as  1879. 

a  About  18,000.000  pounds  lumber  and  wood. 

b  About  48.000,000  pounds  lumber  and  wood. 

0  About  53.000,000  pounds  lumber  and  wood. 

d  About  70.000,000  pounds  lumber  and  wood. 

s  About  73,000.000  pounds  lumber  and  wood. 

/  About  85,000,000  pounds  lumber  and  wood. 

LUMBER,  ETC.,  MANUFACTURED. 


Year. 


1«78».., 
1»79.... 
1880.... 
1881.... 
1882... 
1883.... 
1884.... 
1886.... 
1886t... 


Lumber. 


Feet  B.  Jf. 

Not  stated 

83, 727, 820 
132. 475. 078 
135, 000, 000 
116.000,000 
167, 000, 000 
125,000,000 
200,000,000 
75,000,000 


Shingli 


yumber. 

Not  stated 

40,238,006 
54,052,500 
70, 000. 000 
62.000.000 
80.000.000 
25,000,000 
65. 000. 000 
1, 400, 000 


Latha. 


NumJbtr, 
Not  stoted.... 
27,600,000 
87, 845. 000 
40, 000. 000 
82. 000, 000 
45.000.000 
25.000.000 
80,000,000 
600,000 


Picket*. 


Number. 
Not  stated. 
Da 
Do. 

862,000 

200,000,000 

615.000 

615,000 

11,000,060 

Not  stoted. 


*  Amount  of  commerce  and  navigation  when  work  of  improvement  began. 
1 4^oant  of  commerce  and  navigation  at  present  time,  1S89. 
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DIPROYEMENT  OF  lONNESOTA  RIVER,  MINNESOTA. 

For  want  of  fonds  no  work  for  improveiD^at  was  dooe  daring  tiie 
past  fiscal  year. 

An  examination  of  this  stream  was  made  by  Maj.  G.  K.  Warreo. 
Corps  of  Engineers,  in  1866,  nnder  anthorization  of  section  4  of  the  act 
of  Congress  approved  Jane  25,  1866.  Major  Warren^s  first  or  prelimi- 
nary report  of  this  snrvey  was  rendered  January  21,  1867,  and  printed 
as  a  part  of  Senate  Ex.  Doc  No.  58,  Tbirty-ninlph  Congress,  second 
session. 

The  estimates  of  cost  of  improvement,  based  npon  resnlts  of  Urn 
examination  and  snrvey,  are  given  in  the  Report  of  the  Chief  of  Engi- 
neers for  the  year  ending  June  30,  1867.  Two  plans  were  consider^ 
viz,  one  to  improve  the  navigation  of  the  river  from  the  YeHow  Medi- 
cine to  the  mouth  of  the  Minnesota  by  means  of  locks  and  dams,  so  ss 
to  seiuire  4  feet  of  water,  at  a  cost  of  $775,500 ;  and  another  to  secare 
2  to  3  feet  of  water,  by  removal  of  snags  and  bowlders  throughout  this 
stretch  of  river,  in  addition  to  the  construction  of  a  lock  and  dam  at 
Little  Falls,  and  the  operation  of  a  scraper  and  dredge-boat,  at  a  co6t 
of  $117,000. 

The  river  and  harbor  act  of  Congress  appro vtfd  March  2,  1867,  ap- 
pro]>riated  $37,500  for  removing  snags  and  bowlders  throughout  the 
Minnesota  River,  thus  sanctioning  the  second  plan* 

The  river  and  harbor  acts  of  Congress  approved  June  11,  1870,  and 
March  3,  1871,  each  appropriated  $10,000  for  continuing  the  improve- 
ment. 

The  second  section  of  the  river  and  harbor  act  of  Congress  a]>proved 
June  10,  1872,  provided  for  the  survey  of  the  Minnesota  River  above 
the  mouth  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
same  year,  the  report  pertaining  to  which  is  printed  in  the  Report  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30,  1873.  The  re- 
moval of  obstructions,  principally  bowlders,  was  recommended. 

The  same  act  (approved  June  io,  liS72)  appropriated  $10,000  for  the 
improvement  of  the  stream,  which  sum  was  expended  in  the  remo\'al 
of  bowlders,  overhanging  trees,  etc 

By  act  approved  March  3,  1873,  there  was  appropriated — 

For  the  improvement  of  the  Minnesota  River,  Mionesot*, ten  tboasand  dollars: 
Provided^  That  one-half  of  said  sam  shall  be  expended  between  the  month  of  tiie 
Yellow  Medicine  and  Minnesota  Falls,  on  said  river. 

This  appropriation  was  applied  to  the  removal  of  rocky  ledges,  bowl- 
ders, snags,  and  overhanging  trees.  The  total  of  appropriations  to 
March  3,  1873,  inclusive,  was  $77,500. 

By  act  of  Congress  approved  June  23,  1874,  an  appropriation  of 
$10,000  was  made  "for  the  survey  or  improvement  of  the  Minnesota 
River.^  A  survey  was  made  from  the  mouth  of  the  river  to  South 
Bend,  a  distance  of  116.4  miles,  to  determine  the  practicability  of  im- 
proving the  navigation  by  means  of  canals,  locks,  and  dams.  The 
results  of  this  survey  proved  the  possibility  of  lock  aud  dam  naviga- 
tion for  the  distance  passed  over,  the  estimated  cost  of  improvements 
as  stated  in  the  re|>ort  of  the  survey  printed  in  the  Annual  Re|K>rt  of 
the  Chief  of  Engineers  for  the  fiscal  year  ending  June  30,  1875,  t>eing, 
for  ^ve  locks  and  dams  and  removal  of  snags,  etc.,  $733,868.63,  the 
cost  of  removing  snags,  etc.,  being  therein  placed  at  $34,585.10,  inclod- 
ing  coiitvn^e^\if!\ei^  YoVks^'voL^  Wiv^  ^w^xt^  a\^n  which  is  based  the 
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present  project  of  improvement — at  least  so  far  as  remr.val  of  snags, 
bowlders,  and  trees  from  the  channel  is  concerned — Congress  made 
three  appropriations,  of  $10,000  each,  by  acts  approved  March  3, 1875, 
AagQSt  14,  1876,  and  June  18,  1878,  which  sums  were  applied  to  clear- 
ing the  river  of  obstructions  below  South  Bend. 

No  appropriation  by  Congress  for  the  improvement  of  the  stream  has 
been  made  since  1878. 

The  object  of  all  the  work  fdr  improvement  was  to  facilitate  naviga- 
tion by  steamers.  Before  any  work  of  improvement  was  undertaken, 
the  river  was  almost  impassable  at  low  water  for  boats.  The  removal 
of  obstructions  cleared  the  way  over  long  stretches  of  the  river  between 
Minnesota  Falls  and  a  point  about  30  miles  below  Henderson.  Little 
or  no  use,  however,  was  made  of  the  improved  channels.  The  rapidly 
caving  banks  of  that  river  add  their  quota  of  snags  and  leaning  trees 
to  the  channel  yearly,  so  that  channels  which  were  cleared  of  obstruc- 
tions ten  years  ago  are  more  or  less  encumbered  with  them  today. 

It  is  claimed  by  those  interested  in  the  Minnesota  Valley  that.  wei*e 
the  improvements  extended  by  the  construction  of  locks  and  dams, 
steam- boats  and  barges  would  navigate  the  river  and  carry  much  of  the 
freight  that  now  depends  ui)on  rail  for  transportation. 

Congress,  by  river  and  harbor  act  approved  August  5,  1886,  author- 
ized a  new  survey  of  the  Minnesota  River  with  a  view  to  its  improve- 
ment by  locks  and  dams.  This  survey,  from  the  mouth  to  Mankato,  is 
now  in  progress,  and  a  report  upon  the  same,  with  estimates  and  statis- 
tics of  the  valley,  will  be  rendered  in  time  for  the  consideration  of  Con- 
gress at  its  next  meeting. 

Total  expended  on  the  original  project |77,.500 

Expended  foreorvey,  1874 •. 10,000 

Expended  upon  present  project,  1875-1879 30,000 

As  Congress  has  not  appropriated  for  the  improvement  of  this  stream 
since  1878,  it  seems  proper  not  to  present  any  estimate  in  this  report 
for  the  year  ending  June  30,  1889. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
Dnlnth,  Minn.,  at  which  place  the  total  collections  from  all  Hoorces  during  the  year 
ending  December  31,  1886,  amounted  to  $4,591.74.  Valneof  merchandise  '*iu  transit" 
trade,  $94,540 ;  duties  on  same,  $52,576.97.    Value  of  domestic  exporte,  $2,419,847. 

ABSTRACT  OP  APPROPRIATIONS    MAI>B  FOR   THB    IMPROVEMENT  OF    THE    MINNESOTA 

RIVER. 

By  act  approved  March  3,  1867 $37,500 

By  act  approved  July  11,  18^0 10,000 

By  act  approved  March  3,  1871 10,000 

By  act  approved  June  10,  1872 10,000 

By  act  approved  March  3,  1873 10,000 

By  act  approved  June  23,  1874 *10,000 

By  act  approved  March  3,  1875 10,000 

By  act  approved  August  14,  1876 10,000 

By  act  approved  June  18,  1878 10,000 

Total 117.500 

Money  statement. 

Jnlyl,  1886,  amount  availahle $42.00 

July  1,  1887,  outstanding  liabiUties 9.00 

July  I,  1887,  amount  available 33.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 703,868.63 

<  Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
(      harbor  acts  of  1866  and  1867. 

^  ysed  in  making  survey  of  tv^^i^. 
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IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

The  present,  which  is  also  the  original,  project  for  the  improvejnent 
of  this  ri\^er  fn>m  Breckenridge  to  the  northern  bonndar)'  line,  adopted 
in  1877  and  amended  as  to  estimate  of  cost  in  1883,  consists  in  the  r^ 
raoval  of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels 
through  the  bars. 

The  estimated  cost  of  this  improvement,  omitting  the  item  of  in- 
provement  of  Goose  Rapids,  as  based  upon  the  reports  of  1874,  187S, 
and  1877  (see  pages  730-732,  Report  of  Chief  of  Engineers,  1878),  wu 
$145,310.18,  which  estimate  as  revised,  and  for  the  reasons  stated  in 
Appendix  X  8  of  the  Annual  Report  of  1883,  was  increased  by  $34,000, 
bringing  it  up  to  $179,310.18. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  appro- 
priated for  this  improvement  as  follows : 

Improving  Red  River  of  the  North,  MioDeaota :  CoDtiDoing  irapTOTement  ftvm 
Breckenridge  to  the  northern  bonndary  line  of  the  United  States,  inclading  dredging 
removal  of  snags  and  bowldera,  and  constrnction  of  wing-dama,  and  so  forth  ;  and 
the  money  heretofore  appropriated  for  locks  and  dams  is  hereby  made  available  kt 
this  pnrpose. 

This  act  added  to  the  improvement  of  the  Red  River  the  improvemeot 
of  Ooose  Rapids,  which  had  been,  up  to  that  time,  a  separate  work. 

The  balances  from  appropriations  for  locks  and  dams  were  $46,947.65. 
(See  Annual  Report,  1886,  Constrnction  of  Lock  and  Dam,  Goose 
Rapids.) 

With  this  appropriation  and  the  small  balance  from  previons  ^pro- 
priations,  the  work  of  dredging  was  resumed,  the  necessary  repairs  and 
additions  made  to  the  fleet  of  dredges  and  flats,  and  a  new  steamer  eon- 
stmcted  for  towing  purposes,  by  utilizing  the  machinery  of  a  steaaMr 
that  had  been  employed,  upon  the  Mississippi  River  reservoirs.  Tke 
dredging  was  principally  done  upon  the  lower  half  of  Oooee  Rapids, 
at  points  between  the  rapids  and  Grand  Forks,  and  on  bars  below 
Grand  Forks.  The  excavated  material  was  utilized,  as  in  former  yean, 
in  forming  training-dams  to  confine  and  direct  the  water  at  low  stages^ 
and  also  to,  as  far  as  possible,  leave  the  area  of  cross- section  of  the 
stream  after  excavation  what  it  was  before  excavation,  and  also  so 
placed  as  to  reduce,  wherever  necessary,  the  velodtj  of  the  streaa. 
In  general,  the  work  has  been  so  carried  on  that,  while  increasing  tte 
depths  at  crossings,  the  pools  above  and  below  the  bars  have  not  been 
lowered.  The  material,  a  tough  leathery  clay,  is  not  liable  to  be  rapidiy 
washed  away,  and  the  best  disposition  that  could  be  made  of  it  was  to 
use  it  for  dams.  To  raise  the  material  to  the  top  of  the  bMik  throagk 
heights  of  35  to  45  feet  would  have  been  expensive  withoat  secoring 
much,  if  any,  advantage,  as  floods  frequently  cover  the  banks  and  ^ 
proaches  to  the  river. 

The  dredges  worked  over  60.7  miles  of  river  during  the  fiscal  year; 
11,505  linear  feet  of  channels  were  excavated,  13,822  linear  feet  of  dams 
built,  26  snags  and  overhanging  trees  removed  from  the  channehi,  27^ 
cubic  yards  of  bowlders  removed,  and  71,714  cubic  yards  of  clay  ex- 
cavated. 

The  cost  of  the  work  during  the  fiscal  year  averaged  17.06  cents  per 
cubic  yard  for  dredging,  including  in  this  the  cost  of  repairs,  snbsis^ 
ence,  fuel,  machinery  supplies,  tools,  rope,  castings,  etc,  much  of  whicb 
waa  pux<^aaibiim\[)iDL<^%\im^^9^   ia  on  hand  for  use  later  in  the 


APPENDIX    A.  A — ^REPORT   OP   MAJOR   ALLEN.  1713 

The  cost,  per  cabic  yard,  by  the  close  of  the  season,  will  average 
aboat  14  cents,  excavated  and  handled. 

The  lowest  point  reached  by  the  dredges  was  52  miles,  by  river,  be- 
low Orand  Forks. 

The  total  work  done  upon  this  stream  since  the  first  appropriation 
for  its  improvement  was  made  by  Congress,  and  distributed  over  the 
280  miles  between  Fort  Abercrombie  and  the  point  where  dredging 
ceased  this  year,  below  Grand  Forks,  is  as  follows : 

Dredsiuff cubic  yards..  405,893 

Totalof  linear  feet  excavated 4H,230 

Total  linear  feet  dams constrocted 77,322 

Miles  of  river  passed  oyer  by  dredfi^es 187 

Nnmber  of  cuts  made  by  dredges 122 

Number  of  leaning  trees  removed 8,900 

Number  of  snags  removed 608 

Cubic  yards  of  Dowlders  removed 348} 

Piles  removed 16 

Sunken  barge  removed 1 

Average  cost  per  cubic  yard  of  dredging  and  depositing  material,  includ- 
ing cost  of  plant,  repairs,  etc cents..  29.03 

Average  cost  of  same,  including  first  cost  of  plant  only do ... .  17. 65 

Cost  of  dredging,  daring  the  time  the  dredges  were  actually  working, 
not  indading  cost  of  plant  or  of  repairs,  but  including  everything  else 
chargeable  to  the  work  for  that  time  was  from  8.2  to  16  cents  per  cubic 
yard.    Fair  average  cost  of  the  same  about  11  cents. 

Average  cost  of  removing  trees  and  snags,  each $1.49 

Average  cost  of  drilling,  olasting,  and  removing  bowlders,  per  cubic  yard ....      4. 79 

All  the  work  of  improvement  on  this  stream  has  been  done  by  hired 
labor. 

aENEBAL  OONDITION  OF  THE  WORK. 

The  3-foot  dredged  channels  from  Moorhead  to  a  point  80  miles  north, 
averaging  60  feet  in  width  at  low  water,  and  the  4'foot  dredged  chan- 
nels from  Grand  Forks  to  a  point  52  miles  north  (distances  by  river), 
averaging  70  feet  in  width,  are  in  good  condition,  and  no  difficulty  is 
experienced  over  those  improved  portions  of  the  stream  by  boats  loaded 
for  those  depths  at  ordinarily  low  stage  of  water,  and  3  feet  can  be 
carried  over  the  improved  portions  of  the  rapids  and  of  the  river  be- 
tween Frog  Point  aad  Grand  Forks.  The  removal  of  snags  and  trees 
between  Moorhead  (opposite  Fargo)  and  Abercrombie  improved  that 
portion  of  the  stream  for  navigation  during  high  and  medium  stages  of 
water. 

The  river  is  subject  to  land  slides,  several  of  which  have  occurred 
within  the  past  two  years  at  Goose  Rapids  and  near  Frog  Point.  These 
slides  can  never  be  anticipated,  form  obstructions  when  they  occur, 
and  have  to  be  removed  in  whole  or  in  part,  thereby  increasing  the 
amount  and  cost  of  the  improvement. 

Generally,  since  the  first  bars  were  dredged  in  1879,  the  carrying  of 
grain  in  barges  has  been  greatly  facilitated.  Before  the  dredging  com- 
menced in  1879  there  was  but  1^  feet  of  water,  ruling  depth,  upon  bars 
between  Moorhead  and  Goose  Rapids,  and  2  feet  on  tbe  bars  below 
Grand  Forks  at  ordinarily  low  water;  and  before  the  removal  of  snags 
and  leaning  trees  between  Moorhead  and  Abercrombie  navigation  over 
this  portion  of  tbe  stream  was  at  all  times  difficult. 

The  comparative  statement  of  freight  carried  during  the  calendar 
yeam  1879-1886,  appended,  shows  considerable  ^uctuation^  being  great- 

8872  BHa  87^-^108 
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est  in  1882  and  least  in  1886.  The  decrease  for  1886  most  be  attribitcd 
mainly  to  the  extremely  low  water  of  that  year,  the  stage  of  witter  n 
Grand  Forks,  during  the  fall,  averaging  1^  feet  lower  than  had  ercr 
before  been  recorded,  and  partly  to  the  increased  facilities  for  shipmen 
railroad. 

Assistant  Engineer  B.  Davenport  reports  as  follows : 

Owing  to  the  extreme  low  stsge  of  wster,  the  year  endiog  June  90,  1867,  hv  bH 
been  m  socceesfnl  one  for  steam-boate  on  the  Red  River  of  the  North. 

After  the  let  of  July,  1886,  no  steMn  boats  were  mn ;  even  in  September  and  Odt- 
ber,  where  formerly  there  was  always  a  rise,  there  was  not  snfBcient  water  to  war 
rant  any  movement  on  the  river. 

This  spring  there  was  a  rather  better  stago  of  water  np  to  abont  the  15th  of  Jia^ 
bnt,  compared  with  other  years,  there  was  not  one-fonrth  the  nsnal  sopply.  Cos- 
siderine  the  low  stage  this  year,  however,  the  boats,  both  at  M oorhead  and  Gzaad 
Forks,  have  done  nnnsoally  well,  and  report  the  condition  of  the  river,  particnlarif 
on  the  dredged  portion,  as  never  better,  considering  the  stage. 

The  Grojidtii  made  regular  trios  from  Moorhead  north  about  75  miles,  and  th> 
Pluck  did  very  well  on  the  river' sooth  of  Mourhead  to  McCanleyviUe.  They,  bow- 
ever,  report  that  they  were  compelled  to  load  their  whe^t  barges  mocli  lighter  tha 
nsnal  at  this  season  of  the  year  to  avoid  sticking  on  the  bars. 

All  the  boats,  excepting  the  Oovemmeot  boats  engaged  in  the  improvement  of  tk 
river,  are  now  laid  np,  watting  for  s  rise.  Several  hundred  thousaind  bosbeb  if 
wheat  are  reported  in  the  elevators  along  the  river  awaiting  transportatMm. 

OKAKDIN  LINK. 


steamer  Gramdim :  Merchandise  brought  np  river  to  Fargo 


6,990,581 


BSD  UVXR  TRAKSPORTATIOX  COMFAlTr. 

Steamer  Pluek : 

From  points  south  to  Moorhead : 

Wheat 4,64e,« 

From  Moorhead  to  points  south  : 

Merchandise 30,  W 

Steamer  H,  W,  Almp  : 

From  Grand  Forks  to  points  north  and  south : 

Merchandise ....  9S,M 

Lumber 68S,(10I 

To  Grand  Forks  from  points  north  and  south : 

Wheat 7,78S,(» 

Wood eo^9m 

Total 20,809,91 

BKCAPrrUULTION. 

Grandin  Line  (operating  above  Goose  Rapids) 6.980,59 

Red  River  Transportation  Company  (operating  south  of  Moorhead) 4, 670. «Mi 

Red  River  Transportation  Company  (operating  below  Goose  Rapids) 9, 150, i# 

:».o09.diD 

The  Bed  Biver  has  been  subjected  to  several  Gonsecative  years  of 
drought  so  that  the  low-water  marks  last  season  receded  at  points  horn 
Moorhead  to  Grand  Forks,  and  below  the  latter  place,  very  matertallT 
from  the  previously  established  low-water  marks  upon  which  were 
based  the  cost  of  improvement.  Bars  and  crossings  in  I88G  were  shoal 
where,  during  the  survey  of  1874,  sufficient  water  was  reported. 

1  caused  a  new  estimate  to  be  made  of  the  cost  of  completing  the  work, 
checking  the  same  by  an  independent  calculation.  The  estimate  is  m 
follows : 

Breckenridge  to  Moorhead -.-...^.  |31, 

UooiVxesAUiQ^MiM^aj^vda y^ 
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Goose  Rapids 185,000.00 

Goose  Rapids  to  Grand  Forks 4,fi00.00 

Grand  Forks  to  Pembina,  inolading  Pelican  Bars 23,500.00 

101, 663.  d8 
Dednoting  balance  firom  former  appropriations  available  July  1,  1887  ....    22, 065. 61 

Leaves,  as  necessary  to  complete  the  work 79,596.37 

The  cost  of  maintaining  the  floating  property  is  considerable,  and  the 
longer  the  work  is  in  process  of  completion  the  greater  will  be  the  cost 
of  sach  contingencies  as  repairs  and  renewals,  items  that  can  not  be 
estimated  in  advance  with  any  degree  of  exactness. 

Although  but  few  steamers,  comparatively,  navigate  the  Bed  Biver 
at  present,  the  fact  of  an  improved  river  being  available  for  an  unlimited 
number  of  steamers  and  barges,  whenever  railroad  rates  become  insup- 
portable, operates  to  the  advantage  of  the  farming  community. 

Expended  during  the  fiscal  year  ending  June  30, 1887,  including  out- 
standing liabilities,  $25,732.07. 

Expended  upon  the  improvement  from  commencement  of  work  in 
1877  to  June  30, 1887,  including  outstanding  liabilities,  $147,882.04. 

With  the  balance  of  funds  available,  July  1, 1887,  it  is  proposed  to 
continue  work  below  Grand  Forks  and  upon  Gk>ose  Bapids,  and,  when 
the  stage  of  water  permits,  to  remove  some  shoals  at  and  in  the  vicinity 
of  Fargo  and  Moorhead. 

Mr.  Bufus  Davenport,  assistant  engineer,  is  deserving  of  much 
credit  for  faithfulness  and  zeal  in  carrying  out  instructions  connected 
with  this  improvement,  and  his  report  of  operations  and  estimate  of 
cost  of  continuing  the  work  are  herewith  submitted. 

The  sum  of  $40,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1889,  in  continuing  operations  and  in  removal  of  ob- 
structions generally  between  Breckenridge  and  the  northern  boundary 
line,  and  in  care  and  maintenance  of  the  fleet  of  dredges,  etc. 

The  Red  River  of  the  North  from  its  soarce  to  the  international  bonndary  line  is 
wholly  within  the  castoros  district  of  Minnesota,  of  which  Saint  Vincent  is  the  chief 
port  of  entry.  Collections  for  ytor  ending  December  31,  1886,  $7,163;  domestic  ex- 
ports for  same  period,  |853,560. 

ABSTRACT  OF  APPROPRIATIONS    MADE   FOR   IMPROVING   RED   RIVER  OF  THE  NORTH, 

MINNESOTA  AND  DAKOTA. 

By  act  approved  Aagnst  14, 1876 $10,000.00 

By  act  approved  J n  ne  18,  1878 30, 000. 00 

By  act  approved  March  3,  1879 25,000.00 

By  act  approved  June  14,  1880 20,000.00 

By  act  approved  March  3,  1881  .-. 18.000.00 

By  act  passed  August  2,  1882 10,000.00 

By  act  approved  July  5.1884 10,000.00 

By  act  approved  August  5, 1886 46,947.66 

Total 169,947.65 

Money  statement. 

July  1,  1886,  amount  available $850.03 

Amonnt  appropriated  by  act  approved  Angust  5,  1886 46, 947. 65 

47, 797. 68 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitieH  outstanding  Julv  1,  1886 $21,124.95 

July  I,  1887, outstanding  liabilities 4,607.12 

25.732.07 

Jnly  1,  1887,  amonnt  available 22.065.61 


a. 
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(Amount  (estimmted)  reqaired  for  oompletion  of  existing  project |79, 59&  3? 
Amoant  that  c*n  be  prontably  expended  in  fiscal  year  ending  Jone  30, 1899    4U,  000. 9C 
Sobmitted  In  compliance  witb  reqniremente  of  sections  2  of  river  and 
harbor  acU  of  18U6  and  1867. 


KKFOKT  OF  MB.  R.  DAYKNFORT,  AB8ISTAKT  KKGDCKKR. 

No.  1. 

Graxd  Forks,  Dak.,  Jmlg  1,  li£». 

Sir:  The  following  report  on  the  work  of  improTing  the  Red  River  of  the  Xoitk, 
for  the  fiscal  year  ending  Jone  30,  1887,  is  respectfally  sobmitted  : 

The  order  to  commence  operations  was  received  September  9,  1886.  Thedredxiv 
fleet  had  been  onoccnpied  for  nearly  a  year,  and  the  machinery  of  tbe  dredges  aal 
all  of  the  boats  was  badlv  in  need  of  repair.  Owing,  however,  to  the  short  time  ihst 
remained  for  work  that  tall,  the  dredges  and  steamboat  were  pat  in  working  order m 
soon  as  possible,  only  snob  repairs  being  made  as  were  absolutely  neoeeaary  to  kccf 
the  boats  afloat  and  render  the  machinery  safe  to  work  nntil  the  close  of  tbe  sesHs, 
when  it  was  proposed  to  haul  out  of  the  water  the  boats  that  required  importaat  r^ 
pairs,  so  that  the  holla  and  machinery  could  be  thoroughly  overhanled  daring  thi 
winter  and  early  spring. 

The  800 w  derrick  and  one  slide  scow  were  found  to  be  leaking  so  badly  that  it  wm 
necessary  to  haul  them  out  at  once  and  leave  them  on  the  bank. 

The  stage  of  water  at  the  time  the  dredging  was  commenced  was  extremely  lov. 
and  during  the  short  working  season  that  followed,  the  stage  of  water  averaged  Li 
feet  lower  than  had  up  to  that  time  been  considered  the  lowest  stage^the  low  ws- 
ter  of  1879. 

There  was  water  enough  to  float  the  dredges,  however,  and  both  worked  tm 
fully  until  the  close  of  the  season,  November  6. 

Dredge  No.  1  w\>rked  south  from  Grand  Forks,  on  a  section  of  river  that  had 
been  previously  dredged;  seven  bars  were  cut  through,  forming  a  channel  of  aa  st- 
erage  width  of  60  feet,  with  a  low- water  depth  of  3  feet ;  14,651  cubic  yards  of  ■«- 
terial  were  excavated,  which,  asusualf  were  used  in  forming  training-dams ;  length  ti 
training-dams,  4,425  linear  feet.  Length  of  river  worked  over,  5^  mUes.  Length  d 
continuous  cuttings,  4,*iOO  linear  feet. 

A  number  of  snags  and  bowlders  were  also  removed  from  the  channel  by  thedred^t 
on  this  section  of  tne  river. 

Dredge  No.  2  worked  down  river,  north,  from  Grand  Forks.  This  portion  of  t^ 
river  had  been  worked  over  by  the  dredges  in  former  yeam,  at  a  higher  stage  of  water, 
and  many  bars  that  were  then  passed  over  to  admit  of  worse  obetractioos,  further 
down,  being  removed,  were  found  to  be  impassable  on  account  of  the  extreme  lov 
water.  Two  new  intermediate  cuts  were  made  and  two  of  the  old  cattings  were  par- 
tially redredged,  and  the  training-dams  repaired  and  straightened  oat. 

Total  excavation  by  Dredge  No.  2,  13,539  cubic  yards. 

Training-dams  formed,  3,&0  linear  feet. 

Length  of  river  worked  over,  3^^  miles. 

Length  of  continuous  cuttings,  2,900  linear  feet. 

Steamboat  No.  1,  Citif  of  Maorkead,  was  employed  as  usual  in  towing  the  dredM 
and  in  keeping  them  supplied  with  fuel,  subsistence,  etc.  Number  of  trips  madcW 
the  steamlMMit,  18;  miles  traveled,  327. 

After  the  return  of  the  dredging  fleet  to  Grand  Forks,  at  the  close  of  the  season,  the 
scow  derrick,  which  had  in  the  mean  time  been  thoroughly  recalked,  was  laonched. 

Two  quarter-boats  and  one  wood  barge,  that  required  more  complete  repairing  tksa 
oould  be  done  in  the  water,  were  hauled  out  on  the  bank.  The  remainder  of  the  bosii 
and  the  dredge  and  steamboat  machinery  were  put  in  order,  and  the  work  dosed  fv 
the  winter. 

Owing  to  extreme  low  water  this  season,  after  the  30th  of  June,  all  the  steamboat! 
except  tne  Government  steamboat  were  laid  up,  as  there  was  not  water  enongh  It 
float  them,  except  on  those  portions  of  the  rivtsr  that  had  this  season  been  worksA 
over  by  the  dredges. 

SEASON  OP  1887,  TO  JUNS  30. 

The  work  of  overhauling  and  repairing  the  dredging  fleet  and  machinerr  was  com- 
menced February  22. 

The  four  boats  hauled  out  the  previous  fall  were  found  to  require  considerabls  i*- 
paiiB  to  t\it\x  YinVNa^  aa  ^«XV.  %a  c:KyQi\\^\»  cecalking  and  painting. 
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The  machinery  of  the  dredges  and  steamboat,  partionlaHy  in  the  case  of  Dredge 
No.  2f  also  required  extensive  repairs;  wom-oat  castings,  steam-pipes,  etc.,  bad  to 
be  taken  ont  and  replaced  and  an  almost  complete  new  set  of  valves  and  fittings  was 
fonnd  to  be  necessary.  A  new  boom  was  required  for  Dredge  No.  2,  and  the  boiler  of 
Dredge  No.  1  was  in  sncb  condition  as  to  require  considerable  work  to  render  it  effi- 
cient and  safe.  Considerable  repairs  were  also  required  on  the  hulls  and  decks  of  the 
dredges  and  the  entire  outfit  required  repainting. 

This  work  was  carried  on  through  the  remainder  of  February,  March,  and  a  portion 
of  April ;  and  by  the  time  the  river  was  clear  of  ice  the  dredging  fleet  was  ready  to 
commence  operations. 

In  addition  to  the  boats  then  on  band,  as  instmcted,  a  new  wood  barge,  60  feet 
long,  16  feet  beam,  and  4  fe^it  depth  of  hold,  was  built,  and  another,  50  feet  long,  18 
feet  beam,  and  4  feet  deep,  purchased.  These  barges  were  required,  in  addition  to 
those  on  hand,  to  keep  the  dredging  fleet  supplied  with  fuel. 

The  cost  of  the  repairs  to  the  dredges,  quarter-boats,  etc.,  and  the  construction  oi 
the  new  wood-barge,  and  of  the  baige  purchased,  was  as  follows : 

Dredge  No.  1 1448.87 

Dredge  No.  2 ^ 926.41 

Quarter-boat  No.  1 367.55 

Quarter-boat  No.  2 162.75 

Construction  of  new  wood  barge 688.95 

Repairs  of  barges 534.58 

Repairs  of  ftteam-boat  No.  1 *. 382.81 

New  wood  barge  purchased,  and  repairs 142.82 

A  total  cost  for  repairs,  purchase  of  barge,  etc.,  of 3,654.74 

In  the  latter  part  of  February,  while  the  work  Just  mentioned  was  being  carried  on, 
instructions  were  received  to  commence  the  construction  of  a  new  steamboat,  to  be 
worked  in  connection  with  the  dredging  fleet,  the  machinery  of  the  steamer  Kate, 
formerly  employed  on  the  Upper  Mississippi  River  in  connection  with  the  work  on 
the  reservoirs,  having  been  ordered  shipped  to  Grand  Forks  for  that  purpose. 

Active  operations  on  the  construction  of  this  boat  were  not  commenced  until  the 
19th  of  March,  there  having  been  considerable  delay  in  getting  the  oak  lumber  for  the 
bolL  From  that  date,  however,  the  work  was  pushed  as  rapidly  as  possible,  and  the 
hull  was  launched  on  the  25th  of  May.  The  boat  was  completed  and  ready  for  work 
on  the  24th  of  June,  at  a  total  cost  of  $5,687.06.  With  the  machinery,  the  boat  would, 
probably,  be  valued  at  $8,000. 

The  following  is  a  general  description  of  the  boat :  Length  of  hull,  96  feet  6  inches; 
length  over  all,  112  feet  6  inches;  breadth  of  beam,  amidshlp,  at  deck,  22  feet  3  inches : 
at  knuckle,  21  feet  9  inches;  depth  of  hold,  amidship,  4  teet;  rise,  forward  1  foot  6 
inches,  aft  1  foot  3  inches;  diameter  of  wheel,  11  feet  6  inches;  number  of  buckets, 
13;  length  of  buckets,  14  feet ;  length  of  boiler,  16  feet ;  diameterof  boiler,  42  inches; 
return-flue  pattern,  10  flues,  5^  inches  in  diameter;  engines,  piston- valve,  link  motion  ; 
diameter  or  cvlinders,  8^  inches;  length  of  stroke, 44  inches;  draught  when  loaded 
ready  for  work,  with  about  12  cords  of  wood,  16  inches. 

On  the  main-deck  are  quarters  for  8  men,  with  cook-room,  store-room,  oil-room, 
etc.  On  the  boiler-deck  there  is  a  small  ''texas,"  10  feet  wide  and  33  feet  4  Indies 
long,  containing  4  double  state-rooms,  au  office,  and  diniug-room. 

Tne  pilot-house  is  on  top  of  the  **  texas,''  in  front ;  the  dimensions  are  8  feet  by  8 
feet,  and  8  feet  high. 

Height  from  the  water-line  to  the  top  of  the  smoke-stacks,  35  feet  9  inches. 

The  boat  is  supplied  with  a  ^*  tow-post"  for  towing  astern,  as  is  now  usual  on  the 
Red  River  boats,  and  a  steam  capstan  run,  by  two  4  by  6  cylinders. 

DREDGING  OPBRATION8  IN  1887  (TO  JUNK  30). 

» 

Both  dredges  commenced  work  in  the  latter  part  of  April,  dredge  No.  1  moving 
south  to  Goose  Rapids,  dredge  No.  2  north  to  the  point  at  which  work  was  discon- 
tinued last  season. 

The  work  on  the  rapids  consisted  mainly  in  shutting  off  side  channels  back  of  the 
islands,  and  in  forming  training-dams  and  wing-dams  to  reduce  the  velocity  of  the 
current  and  narrow  the  channel,  as  well  as  occasional  channel-cuts,  when  absolutely 
necessary. 

The  dredge  excavated  22,220  cnbicyards.  With  the  material  excavated,  3,407  linear 
feet  of  training  and  wing-daras  were  conMtrnct«d.  Length  of  river  worked  over,  14.7 
miles  ;  length  of  channt'T-cuts,  2,30r>  linear  foet. 

The  dredge  in  now  at  work  on  the  rapids,  51.2  miles,  by  water,  south  of  Grand 
Forks. 
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Ttte  work  north  of  Grsod  Forks  comiisted  in  repairioi^  the  trMiniMkg-dmmM,  aod  ii  n- 
dredging.  to  a  limited  extent,  m  few  of  the  cnt«  made  in  former  ycmn ;  also,  in  makiif 
new  channels  through  the  bars  north  of  the  former  end  of  the  work. 

The  total  ezoaration  at  this  end  of  the  rirer  waa  21,300  cubic  yarda.  With  Umbs- 
terial  excav^ated,  t,^90  linear  feet  of  training- dams  were  formed.'  Liength  of  chsnatl- 
ents,  2,100  linear  feet.  Lienffth  of  river  worked  over  hy  the  dredge,  37  miles ;  of  tkii 
distance,  however,  32  miles  nad  been  partially  dredged  before  and  only  5  milct  vai 
on  new  river. 

Dredge  No.  2  is  now  at  work  52  miles  north  of  Grand  Forks. 

Steamboat  No.  1  {City  of  Moarkead)  and  steamboat  No.  2  (sinoe  eompletioo)  ksvt 
been  employed  in  towing  the  dredges  and  wood  barges,  and  in  keeping  the  diedfisf 
fleet  sopplled  with  fuel  and  Hobsistenoe. 

Steamboat  No.  1  made  37  trips.    Distance  traveled,  2,012  miles. 

Steamboat  No.  2  made  2  trips.     Dintaooe  traveled,  184  miles. 

The  low  water  of  this  season,  though  not  quite  as  bad  as  last  year,  has  neverthe- 
less interfered  considerably  with  the  work,  reducing  the  amount  of  dredging,  ad 
consequently  increasing  the  cost.  The  average  stage  in  Hay  and  June  was  less  tksi 
0.5  foot  above  the  low  water  of  1879. 


SumwMry  efwork  done  dmrinf/  tkefi$cal  year  emdin§  Jmme  30,  1887 
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ta99iBctaa 
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Number  of  working  days,  dredge  No.  I. SS 

Number  of  working  days,  dredge  No.2 • S 

Total  days CI 

Averaffe  daily  digging,  412+  cubic  yards. 

Liengtn  of  river  worked  over  by  dredge  No.  1,  20.2  miles. 

Lieoffth  of  river  worked  over  by  dredge  No.2,  40^  miles. 

(Only  5  miles  of  new  river.) 

The  cost  of  the  work  done  daring  the  year  averaged  17.G6  eents  per  enbie  yard.  (Al- 
lowing, however,  for  fael,  subsistence,  machinery  snpplies,  tools,  rope,  castings,  ei«., 
purchased  this  spring,  considerable  of  which  is  on  hand  for  use  later  in  the  seaMs, 
the  cost  will  average  about  14  cents  per  cubic  yard  excavated. ) 

Cost  of  subsistence,  per  ration,  42.6  cents. 

The  total  work  done  npon  this  stream  since  the  first  appropriation  was  made  sad 
distribnted  over  the  280  miles  between  Fort  Abercrombie  and  the  point  reached  Jsat 
30,  1887,  is  as  follows: 

Dredging cubic  yards. .  405,08 

Total  linear  feet  excavated 48,230 

Total  linear  feet  of  dams  constructed 77,321 

Miles  of  river  passed  over  by  dredges  (32  miles  worked  over  in  1887) .....  Id7.7 

Number  of  cuts  made  by  dredges 1S3 

Number  of  leaning  trees  removed 8,900 

Number  of  snags  removed - 608 

Cubic  yards  of  Iwwlders  removed 346ii 

Piles  removed IS 

Sunken  barge  removed 1 

The  outlook  for  the  remainder  of  the  dredging  season  is  fairiy  favorable.  TW 
water  is  still  very  low,  only  0.5  foot  above  the  low- water  stage  of  1879.  The  rains  hs^ 
been  more  fireqaent  than  up  to  this  time  last  year,  and  the  quantity  of  water  that 
has  fallen  has  been  greater;  hot,  as  the  sources  of  supply,  the  lakes  at  the  hes^- 
iTAtexsof  t\i«0\X«t^«^\iJi^^%jKA.  \jakA  rivers,  have  been  drained  down  to  the  Ttfj 
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lowest  poiDt,  and  the  entire  rallev  }>arched  almost  to  dryness,  the  river  has  received 
bnt  little  benefit  as  yet,  thongh  the  prospects  of  better  water  are  fair. 
Very  respectfully,  yonr  obedient  servant, 

R.  Davbnport, 
ABBtstani  Engineer, 
M%t*  Chas.  J.  AiXKX, 

Corps  of  Engineere,  U.  8.  A. 


REPORT  OF  MR.  R.  DAVENPORT,  A88ISTA29T  BNGINBER. 

No.  2. 

Grand  Forks,  Dak.,  June  30, 1887. 

8iR :  As  inHtmcted,  I  have  the  honor  to  submit  the  following  report  on  an  estimate 
of  the  eost  necessary  to  complete  the  work  of  improvement  on  the  Red  River  of  the 
North  fh)m  Breckenridge  to  the  boundary  line,  and  also  from  Breckenridge  north 
toward  Fergus  Falls. 

Leaving  out  of  consideration  the  work  already  done  and  forming  an  estimate  of  the 
cost  of  the  improvement  from  the  condition  of  the  river  as  it  now  is,  the  following  is 
*  respectfully  submitted: 

From  Breckenridge  to  Moorhead,  if  the  plan  proposed  in  the  original  estimate  is 
adopted,  I  believe  the  original  estimate,  |&,663.98,  will  be  sufficient  to  cover  the  cost 
of  tne  work ;  but  as  there  was  an  evident  error  in  the  low-water  mark  selected,  Mr. 
Schmidt  reports  the  discharge  at  Moorhead,  "  in  round  numbers,  at  1,000  cubic  feet 
per  second,''  and  it  has  since  been  found  to  freouently  fall  below  500  cubic  feet  per 
second,  and  last  season  probably  did  not  exceed  250  cubic  feet  per  second  for  two 
months,  I  believe  it  will  be  necessary  to  add  to  the  estimated  cost  of  improving  that 
section  of  the  river  the  cost  of  one  season's  work  for  a  dredge,  |9,000,  making  the 
estimated  cost  of  the  improvement  between  Moorhead  and  Breckenridge,  $31,663.98. 
(In  estimating  the  cost  of  a  season's  work  for  a  dredge  at  $9,000,  the  cost  of  the  neces- 
sary steamboat  service  is  included. ) 

This  sum  will,  I  believe,  cc  vci  the  cost  of  all  the  work  of  improvement  that  can  be 
done  on  that  section  of  the  river,  other  than  by  locks  and  dams,  though,  naturally, 
no  improvement  can  be  made  that  will  render  it  navigable  at  a  stage  of  water  as  low 
as  was  reached  during  the  months  of  August  and  September,  1886,  when  the  discharge 
was  reduced  to  about  250  onbio  feet  per  second. 

Between  Moorhead  and  the  Lead  of  Gk>ose  Rapids  there  remain  about  10  miles  that 
have  not  been  worked  over  by  the  dredges  (the  first  10  miles  above  the  rapids).  This 
portion  of  the  river,  it  is  estimated,  will  require  the  work  of  a  dredge  for  at  least  one 
fall  season,  at  an  estimated  cost  of  $9,000.  And  on  the  portion  of  the  river  worked 
over  by  the  dredge  np  to  1882,  the  remainder  of  the  river  between  Moorhead  and  the 
head  of  the  rapids,  it  is  estimated  that  at  least  one  full  season's  work  will  be  required 
to  remove  the  bars  that  were  passed  over,  and  the  obstructions  in  the  shape  of  land- 
slides, etc.,  that  have  come  in  since,  new  bars  that  have  formed,  etc.,  and  in  repair- 
ing the  old  cuts  and  training-dams,  making  the  estimate  of  the  cost  of  completing 
the  improvement  between  Moorhead  and  the  head  of  Ooose  Rapids,  $18,000. 

The  improvement  of  Goose  Rapids,  if  the  present  plan  proves  successful  (dredg- 
ing and  tne  construction  of  clay  wing  and  training  dams),  can  be  done  by  t^o  sea- 
son's work  of  one  of  the  dredges,  at  an  estimated  cost  of  $18,000;  if,  however,  the 
clay  dams  do  not  prove  sufficiently  permanent,  and  brush  dams  are  required,  $5,000 
in  addition  to  the  cost  of  dredging  will  be  required,  making  the  total  estimate  tor 
the  improvement  of  Choose  Rapids,  $25,000.  As  far  as  the  work  has  progressed  on 
Groose  Rapids  this  season,  it  can  be  reported  that  only  clay  of  the  most  impermeable 
quality  has  as  yet  been  found,  of  the  very  best  for  the  work  required ;  even  the  gravel- 
bars  were  found  to  have  only  a  thin  layer  of  gravel  on  top,  toe  remainder  being  clear 
blue  clay. 

With  Gk>ose  Rapids,  as  with  the  river  above  Moorhead,  the  river  can  be  made  nav- 
igable at  the  cost  mentioned,  when  there  is  an  ordinary  low-water  discharge  from  500 
cubic  feet  to  700  cubic  feet  per  second :  when,  however,  the  water  falls  to  any  con- 
siderable quantity  less  than  500  cubic  reet  per  second,  no  improvement  other  than 
locks  and  dams  will  render  it  navigable. 

From  the  foot  of  Ooose  Rapids  to  Grand  Forks,  by  water  35  miles,  but  little  re- 
mains to  be  done;  probably  two  months'  work  at  an  estimated  cost  of  $3,000  would 
do  all  the  work  that  can  be  done  in  removing  the  few  bars  that  remain  on  that  sec- 
tion of  the  river,  all  of  the  worst  bars,  7  in  number,  in  the  vicinity  of  Grand  Forks, 
having  been  removed  in  1886. 

North  of  Grand  Forks  there  remain  about  40  miles  to  be  worked  over,  down  to  and 
including  the  Pelican  Bars,  92  miles  below  Grand  Forks.    On  this  section  of  thA 
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liTer;  the  remaining  40  milea,  the  services  of  m  dredge  will  be  reqaiied  ibr  it 
two  seasons  (a  season's  work  is  estimated  at  6  months)  at  an  estimated  eoet  of  flii,tttt, 
and  on  the  river  already  worked  over,  to  52  miles  north  of  Grand  Forks,  tbeserriccs 
of  a  dredge  will  be  reqnired  for  abont  three  months,  at  ao  estimated  eost  of  %i^M^ 
in  making  new  cnts  and  training-dams  and  in  refMuring  the  work  of  Ibrmer  jesa, 
making  the  estimated  cost  of  the  woA  north  of  Grand  Porks  (in  these  ustiwstfi  it 
is  considered  that  no  work  will  be  reqnired  between  Pelican  Ban  and  FHsbiss) 
•22,500. 

In  connection  with  the  estimate  of  the  cost  of  im{»OTeineiii  of  the  river  north  if 
Breekeoridge,  the  following  on  the  Otter  Tail  River  between  Bieckenridge  and  F<v> 
gns  Falls  is  respectfully  submitted. 

The  Otter  Tail  River  has  never  been  surveyed,  bnt  the  following  inftnMtio 
obtained  last  season  daring  a  hasty  examination. 

For  the  first  20  miles  below  1*  ergns  Falls  the  river  is  fhll  of  bowlders,  and 
rapids  are  fteqoent.  The  slope  is  considerable,  and  no  improvement  other  thaa  by 
locks  and  dams  is  considered  practicable.  The  remainder  of  the  river  to  Breekn- 
ridge  is  narrow  and  crooked,  bat  there  is  sufficient  water,  at  ordinarj  stages,  to  flist 
a  medium-sized  steamboat. 

It  is  believed  that  a  dredge,  working  one  season,  at  an  estimated  eoet  of  |9i,Mlt 
would  do  all  that  can  be  done  in  tiie  way  of  widening  out  some  of  the  crooked 
and  in  dredging  the  channel  when  necessary. 

The  average  width  of  the  Otter  Tail  is  reported  to  be  abont  80  feet.     In 
steamboats  sometimes  loaded  with  merchandise,  etc,  at  the  point  above 
(abont  20  miles  below  Fergus  Falls),  for  Pembina  and  other  places  on  the  Red  RSvh; 
and  a  large  fleet  of  flatboats  yearly  left  that  locality,  loaded  with  floor,  Inml 
coal,  merchandise,  etc.,  to  be  floated  down  the  Red  River  to  points  in  Manitoba. 

RECAPITULATION. 

Estimated  cost  of  improvement : 

Breckenridge to  Moorhead ...•••••......  $81, 

Moorhead  to  Crooee  Rapids 16,00QLM 

Goose  Rapids 2&,00QL» 

Goose  Rapids  to  Grand  Forks 4,50QlM 

Grand  Forks  to  Pembina,  including  Pelican  Bars...... ....  ..  S2,5inLM 

Total 101.6S3L99 

If  it  is  prpposed  to  attempt  the  improvement  of  the  Otter  TaO  the  ^t^-natft  wsnli 
be  increased  to  %l  I0,663.9a 

This  estimate  largely  exceeds  the  original  estimate,  bnt  the  eooditiooa  have  m 
changed  in  the  last  tew  years  that  a  complete  revision  of  the  estamate  of  the  cost  sf 
the  work  required  to  complete  the  improvement  is  absolutely  necessary. 

Up  to  1886  there  was  every  reason  to  suppose  that  the  lo w- water  diseharve  at  Msar> 
head  would  never  fall  below  500  cubic  feet  per  second  (Schmidt  in  1874  esnmated  th» 
low-water  discharge  on  the  upper  river  at  1,000  cubic  feet  per  second,  and  states 
he  bases  his  opinion,  as  to  the  low-water  stage,  *'on  information  obtained  that 
the  last  20  years ''),  and  that  the  river  at  and  below  Grand  Forks  would  fully 
1,000  cubic  feet  per  second  at  the  lowest  stage.    Experience  of  the  las*  two ;, 
however,  proved  that  the  supposition  as  to  the  low- water  stage  was  entirely 
ous,  though  up  to  that  time,  the  spring  of  1886,  no  lower  stage  than  the  low 
of  1879  had  beeu  known. 

The  lowering  of  the  low-water  stage  naturally  increases  the  estimated  quantity  sf 
work  to  be  done  on  portions  of  the  river  not  yet  dredged,  and  necessitates  dredgisg 
in  many  localities  formerly  passed  over  by  the  dredge  on  what  was  soppoaed  to  bs 
"good  river." 

In  addition  to  the  increased  work  required  by  the  reduced  discharge,  a  nmnbcr  sf 
extensive  land-elides  have  come  into  the  river  during  the  last  two  years,  which  ahs 
render  it  necessary  to  do  more  work  than  was  formerly  contemplated. 

The  banks  of  the  Red  River  are  always  moving  on  the  bend  side,  diseharging  laigs 
quantities  of  clay  and  earth  into  the  river,  but  during  the  last  two  yettrs  the  stidss 
have  been  more  extensive  and  more  nnmerous  than  ever  before  notieeo^  at  least  sines 
the  work  of  improvement  was  commenced.  Two  years  ago,  in  Idcfi,  a  Mide  oeenrred  S 
miles  north  of  Moorhead  which  must  have  brought  into  the  river  at  least  100,000 
cubic  yards  of  clay  and  earth.  And  last  spring,  188f>,  on  the  rapids,  a  slide  eontainia^ 
probably  200,000  on  bio  yards,  completely  fill^  the  river,  forming  for  a  time  a  shsiy 
&11  of  5  feet  or  more.  The  river  in  a  few  months  formed  a  narrow  and  crooked  chiB- 
nel  throngh  the  obstruction,  but  when  the  dredge  passed  over  that  portion  of  ths 
river  this  spring  it  was  found  necessary  to  excavate  3,000  cubic  yuda  of  material 
from  tYie  c\ia>Tiii«\  at  that  point  to  permit  the  passage  of  steamboats  (the  river  at  that 
place  waa  ioxmsrV^  <2^1«&\^\^^>^^  %B^^<(st  \$\  vckiLles  below  the  slide  it  was  feoiid  thai 
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new  ban  had  been  formed,  which  will  all  have  to  be  dredged,  in  what  was  formerly 
oousidered  fairly  good  river. 

In  addition  to  the  extensive  slides  above  mentioned,  numeroas  smaller  slides  have 
also  occurred,  both  on  theuimproved  and  unimproved  portions  of  the  river.  In  some 
localities  below  Grand  Forks  they  have  entirely  changed  the  shape  of  the  bottom  of 
the  river.  Two  new  cuts  made  this  spring,  No.  9  A  and  No.  9  B,  requiring  the  exca- 
vation of  5,200  cubic  yards,  were  rendered  necessary  from  this  cause  alone,  and  a 
number  of  other  places  have  been  found  where  digging  mpst  soon  be  done  from  the 
tame  cause. 

As  previously  mentioned,  the  banks  of  the  Red  River  are  always  in  motion',  to  an 
extent,  though  why  the  slides  should  have  been  more  namerous  during  the  past  two 
years  is  not  known.    The  fact  that  they  have  been,  and  the  necessity  of  increased 
dredging  on  account  of  them,  is,  however,  self-evident. 
Very  respectfully,  your  obedient  servant, 

R.  Davenport, 

A$8i9tant  Engineer, 
MiO*  Chas.  J.  Allen, 

CorpB  of  Engineer»f  U.  8,  A, 


OOMPARATIVS  STATEMENT  OF  FREIGHT  MO>'^D  BY  STEAM-BOATS  ON  THE  RED  RIVEB 
OF  THE  NORTH,  MINNESOTA  AND  DAKOTA,  FOR  EIGHT  TEARS,  1879  TO  1886. 

1879 pounds..  35,718,731 

18H0 do  ....  43,301,515 

1881 do....  63,114,861 

1882 do....  63,3a;i,629 

1883 do....  50,eSJ7,951 

1884 do....  58,091,472 

1885 do  ....  46.085,499 

1886 do  ....  21,013,657 

[NoTB. — ^As  before  stated,  the  great  falling  off  in  amount  of  freight  moved  in  1886 
was  due  to  the  nnprecedentedly  low  water  of  that  year,  the  river,  at  Grand  Forks, 
tei^tering  1  foot  and  6  inches  lower  than  ever  before  recorded.] 


A  A  lo. 


CONSTRUCTION   OP  LOCK  AND   DAM   AT  GOOSE   RAPIDS   ON  THE  RED 
RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

This  proposed  improvement  was  reported  upon,  with  estimate  of  cost, 
December,  1877.  The  object  of  the  work  was  to  overcome  the  fall  at 
the  worst  obstructioD,  near  the  head  of  the  rapids,  so  as  to  counect 
with  the  proposed  dredging  improvement  of  the  river  above  and  below 
the  rapids.  Estimate  (1877)  of  cost,  $219,287.99.  Congress,  by  act  ap- 
proved March  3,  1881,  appropriated  the  sum  of  $20,000  towards  the 
work,  and,  by  act  passed  Angast  2, 1882,  made  another  appropriation 
for  it  of  $30,000. 

The  total  amoant  appropriated  was  considered  too  small  in  propor- 
tion to  the  probable  cost  of  the  work  to  warrant  commencing  opera- 
tions. In  addition,  cost  of  materials  and  labor  had  changed  since  the 
date  of  the  first  estimate,  and  more  detailed  information  in  regard  to 
the  rapids  was  required  than  had  theretofore  been  obtained. 

It  was  deemed  advisable  to  make  a  thorough  and  detailed  survey  of 
the  entire  extent  of  the  rapids,  with  a  view  to  submitting  to  Congress  a 
close  estimate  of  the  cost  of  improvement  A  survey  was  made  during 
the  season  of  1883,  and  a  report  thereon,  with  maps,  submitted  January 
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21, 1884.    This  report  presented  the  cost  of  tiiree  plans  for  uDproTio; 
the  rapids,  as  follows : 

il)  Locks  and  dams  at  Buffalo  Neck  and  Isabell*  Island $476,378.9 
>redging 4,750.60 

ToUl 4tfl,I*.4> 

(2)  Lock  and  dam  at  Buffalo  Neck a61,:CaL49 

Dredging 12,750.00 

Total 274,128.49 

(3)  Dredging  the  bars  on  the  rapids  and  utilizing  the  dredged  material 

for  dams,  training-walls,  etc 30,000.00 

A  lock  and  dam  at  the  rapids  were  first  suggested  in  the  report  of 
March  4,  1874,  at  which  date  there  had  been  no  experience  in  dred^o; 
the  obstructions  and  utilizing  the  material,  such  as  was  gained  subsr- 
quently  in  dredging  the  river  above  and  below  the  rapids,  1879-18S1 

The  report  of  January  21, 1884,  suggested  for  consideration  the  ad- 
visability of  rendering  the  appropriations  alrosidy  made  for  a  lock  and 
dam  available  for  dredging,  and  the  river  and  harbor  act  of  Congress, 
approved  August  5, 1886,  authorized  such  expenditure  in  the  foUowing 
words: 

Improving  Red  River  of  the  North,  Minnesota :  Continuing  improveaient  fnm 
Breckenridge  to  the  northern  boundary  line  of  tbe  United  States,  including  dredgintc 
removal  of  snags  and  bowlders,  and  construction  of  wing-dams,  and  so  forth :  awl 
the  money  heretofore  appropriated  for  locks  and  dams  is  hereby  made  available  far 
this  purpose. 

The  balance  from  the  appropriations  for  lock  and  dam  was  aeeocd- 
ingly  transferred  to  the  improvement  of  the  Bed  River  of  the  North,  so 
that  there  are  no  operations  to  report  for  the  year  ending  June  S^ 
1887,  under  the  head  of  ^^  Oonstruction  of  lock  and  dam  at  Goose 
Bapids." 

Amount  expended  (in  examinations)  to  June  30, 1887,  is  $3,052^ 
which  also  is  the  total  amount  expended. 

JSTo  appropriation  is  asked  for  the  year  ending  June  30, 1889. 

The  Bed  River  of  the  North  and  its  tributaries,  from  their  sources  to  the  intens^' 
tiooal  boundary  line,  are  wholly  within  the  caiit4)ms  district  of  Minnesota,  of  which 
Saint  Vincent  is  the  chief  port  of  entry.  The  collections  at  the  port  of  Saint  Vincrnt 
and  sub-ports  on  the  international  boundary  line  for  the  calendar  year  ending  IV- 
cember  31,  1886,  $7,163 ;  domestic  exports,  $85:1,560. 

For  commercial  statistics  of  the  Bed  Biver,  see  annual  report  for  im- 
provement of  the  Bed  Biver  of  the  North,  Minnesota  and  Dakota. 

ABSTRACT  OF  APPROPRIATIONS  MADE    FOR    CONBTRUCTION    OF    LOCK    AXD    DAM    AT 
GOOSE  RAPIDS  OK  THB  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

By  act  March  3,  1881 $30,001 

By  act  August  2,  1882 30,000 

50,001 

Maneif  Hatement. 

July  1, 1886,  amount  avaUable $I6,9I7.€& 

July  1,  1887,  amount  avaUable (•) 


*  The  river  and  harbor  act  approved  Auj^ost  5,  1886,  transferred  the  balance  of  a^ 
propTiatioiiA  Iot\qOu&  axA^%.\fi&\A  tbA  ^ueral  improvement  of  the  Bed  River. 
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A  A  II. 

PRELIMINARY   EXAMINATION    OF    HARBOR    AT    HUDSON.    LAKE    SAINT 

croix,  wisconsin. 

Engineer  Office,  U.  S.  Army, 
Saint  Faulj  Minn.j  Dece^nher  6,  1886. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  the  harbor  at  Hudson,  Lake  St.  Croix,  Wis- 
consin, made  in  pursuance  of  sections  6  and  7  of  the  river  and  harbor 
act  of  Congress  approved  August  5, 188G. 

Hudson  is  on  the  east  bank  of  the  lake,  and  distant  about  20  miles 
from  the  mouth  of  the  river  of  which  the  lake  is  an  enlargement  in 
width.  The  harbor  was  survej^ed  in  1879.  The  St.  Croix  River  from 
the  mouth  of  Taylor's  Falls,  a  distance  of  57  miles,  has  been  under  im- 
provement in  consequence  of  appropriations  by  Congress  for  that  pur- 
pose made  in  1878  and  subsequent  years. 

Following  is  an  extract  from  the  report  of  Assistant  Engineer  F.  T. 
Hampton,  who  visited  Hudson  on  the  1st  instant  for  the  purpose  of 
obtaining  statistical  and  other  information  bearing  upon  the  public 
value  of  the  harbor: 

As  there  are  no  commercial  orgaoil^ationH  of  any  kind  in  Hadson,  my  only  means  of 
ascertaining  anything  was  by  interviewing  those  citizens  who  had  been  in  business 
for  a  number  of  years. 

•  •••••  • 

Before  the  day  of  railroads  the  river  was  the  natural  outlet  to  the  trade  of  this  sec- 
tion. Hudson  then  shipped  all  its  grain  by  river.  •  •  •  But  this  river  trade  has 
all  passed  away.  Only  occasionally  does  a  boat  touch  at  Hudson.  During  the  past 
navigation  season  there  were  about  two  boat  arrivals  per  week,  usually  the  Clean, 
plying  between  Saint  Paul  and  Stillwater,  which  would  handle  at  this  point  a  small 
amount  of  freight. 

•  •  •  •    •  •  •  if 

I  have  not  been  able  to  learn  the  amount  of  freight  handled,  but  I  Judge  from  the 
opinions  1  heard  expressed  that  it  would  not  exceed  150  tons. 

The  country  around  Hudson  is  very  fertile  and  thickly  settled  by  a  prosperous  peo- 
ple. Wheat  IS  the  great  staple  ;  about  1,200,000  bushels  are  shipped  by  rail  from  Hud- 
son  annually.  The  population  of  the  town  is  3,500 ;  few  manufactures.  There  are 
three  flour- mills  in  and  near  the  town,  total  capacity  400  barrels  per  day  ;  one  saw- 
ipill.  capacity  8,000,000  feet,  B  M.  annually.  I  endeavored  to  learn  the  tonnage  in  and 
out  by  rail,  but  this  information  could  not  be  furnished  by  the  looal  railroad  agent. 

The  public  feeling  appears  to  be  that  the  Government,  in  improving  the  channel  on 
the  right  side  of  the  river,  in  the  general  interests  of  navigation,  deprived  Hud- 
son of  any  advantage  there  might  be  in  having  the  main  channel  to  pass  in  front  of 
the  town,  and  that  now  something  should  be  done  to  repair  this  injury  by  improving 
the  channel  in  front  of  the  town.    This  forms  the  basis  of  Hudson's  demand. 

It  is  my  opinion  that  if  the  commerce  existed  any  steam-boat  which  could  get  up  to 
Saint  Paul  could  easily  g8t  to  Hudson  in  the  present  low-water  condition  of  the 
river.  The  boat  might  not  be  able  to  reach  the  depot  landing  at  Walnut  street,  but 
ooald  get  sufficiently  near  not  to  be  inconvenient  for  business.  Boats  drawing  4  feet 
can.  on  a  low  stage,  get  up  to  Commercial  street,  within  two  blocks  of  the  depot  (this 
is  tne  lower  depot). 

•  •  •  •  •  •  • 

Hudson  has  superior  natural  advantages  for  good  steam-boat  landings  a  few  blocks 
below  the  depot.  There  is  ample  depth  of  water  at  all  times ;  a  few  short  docks  are 
all  that  is  needed.  I  think  it  of  questionable  utility  for  the  Qovemment  to  spend 
money  in  opening  a  channel  up  to  Walnut  street,  which  appears  to  be  the  desire  of  the 
citizens.  I  think,  however,  a  survey  might  be  made  to  ascertain  the  necessity — if 
any— of  building  a  dike  somewhere  above  Walnut  street,  say  near  foot  of  Vine,  to 
arrest  the  encroachment  of  the  sand-bar  on  the  channel  in  front  of  the  town.  I  do 
not  know  that  this  encroachment  is  taking  place,  but  it  appears  to  me  that  this  would 
be  the  only  useful  object  of  the  survey.  It  might  also  determine  whether  the  con- 
struction of  the  United  SlMtes  dam  threatens  (as  some  citizens  of  Hudson  maintain  it 
does)  to  shoal  up  the  channel  in  front  of  the  town  by  destroying  the  current,  for- 
merly due  to  the  Brickyard  Channel. 
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It  is  difficult  to  predict,  in  the  absence  of  definite  or  extended  infor- 
mation,  the  prospective  valne  to  commerce  of  an  improvement  at  Hod- 
son  by  extending  deep  water  to  a  point  opposite  the  lower  railroid 
depot.  The  cost  of  a  dike  to  divert  the  deposits  from  Willow  Eiver 
firom  the  channel  along  the  Hudson  Front,  and  the  rate  of  increase  in 
shoaling  in  front  of  the  city,  conld  only  be  determined  by  a  survey. 

The  shoaling  is  almost  entirely  dne  to  a  railroad  embankment  whick 
jots  oat  into  the  lake  from  a  x>oint  jnst  above  the  month  of  the  Willow 
Biver  and  extends  to  within  1,250  feet  of  the  west  bank ;  from  the  end 
of  this  embankment  to  the  west  bank  are  several  railroad-bridge  spmis, 
all  of  which,  the  draw-spans  and  one  long  span  excepted,  are  closed  to 
ordinary  low-water  discharge  by  masses  of  riprap  and  debris.  The  ti- 
feet  of  the  embankment  and  obstructed  spans  is  to  deprive  the  city  frtrnt 
of  the  scouring  action,  more  or  less,  that  might  otherwise  be  expected 
when  the  St.  Croix  is  at  a  fair  stage. 

The  training  dam,  parallel  to  the  west  bank  and  distant  about  hidf  a 
mile  from  Hudson,  constructed  by  the  United  States  for  the  general 
improvement  of  the  river,  has  no  bearing  upon  the  shoaling  along  the 
city  front. 

In  view  of  the  facts  stated,  I  am  of  opinion  that  no  improvement  at 
present  is  needed  for  the  harbor  at  Hudson. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  AXUSN, 
Mc^or  of  Engineert. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers^  U.  8.  A, 
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PREUMINABY  EXAMINATION  OF  RED  LAKE  RTVER  FROM  GRAND  FORKS 

TO  RED  LAKE,  MINNESOTA. 

Engineer  Office  United  States  Aiunr, 

Saint  Paul^  If  mm.,  December  1,  1886.  ^ 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pielim- 
inary  examination  of  Ked  Lake  Biver  from  Grand  Forks  to  Bed  L^ke, 
Minnesota,  made  in  accordance  with  the  requirements  of  sections  6  and 
7  of  the  river  and  harbor  act  of  Congress  approved  August  5,  1886. 

The  Bed  Lake  River  discharges  into  the  Ked  River  of  the  North  op- 
posite the  city  of  Grand  Forks,  Dak.  From  the  lake  to  the  mouth 
of  the  river  the  distance,  by  water  is  about  325  miles.  The  river,  which 
is  very  tortuous,  may  be  divided  into  three  sections,  viz,  from  Bed  Lake 
to  the  mouth  of  Thief  River,  125  miles;  from  Thief  Biver  to  FisheFs 
Landing,  160  miles ;  and  from  the  latter  point  to  the  mouth  of  the  river, 
iO  miJes. 

From  Bed  Lake  to  Thief  Biver  the  stream  is  sluggish,  with  a  general 
width  of  200  feet  and  depth  of  2  feet  at  low  water ;  flows  through  a  gen- 
erally o])en  prairie,  and  is  bordered  more  or  less  by  marshf  s.  This 
section  of  the  river  is  all  ivithin  the  limits  of  the  Red  Lake  Indian  Res- 
ervation, and  has  only  been  navigated  by  flat-boats  and  bateaux,  though 
it  is  re|)orted  that  a  small  steam-boat  is  under  construction  at  Saint 
Hilaire,  in  exi)ectation  of  settlement  of  the  region.  With  the  exception 
of  occa&ioiiaA  bowlders  in  the  bed  of  the  stream,  no  obstructions  to  a 
2-foot  ii«v\g;aXio\i  «rvs^»\^\.^^l^T^^^«K^\A^i.^^:^<l  the  month  of  Thief  River. 
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From  Tbief  River  to  Fisher's  Landiug  the  bed  of  the  stream  is  encum- 
bered by  immense  qaautities  of  bowlders  and  occasional  small  rapids. 
The  average  width  is  250  feet.  On  this  section  of  the  river  are  two  dams 
for  utilization  of  water-power:  one  at  Ked  Lake  Falls,  with  a  head  15 
feet;  the  other  at  Crookston,  head  10  feet. 

From  Fisher's  Landiug  to  the  junction  of  the  river  with  the  Red  River 
of  the  North  the  current  is  sluggish,  the  width  of  the  stream  averaging 
150  feet  and  depth,  at  low  water,  2^  feet.  The  landing  was  at  one  time 
the  terminus  of  the  Saint  Paul  and  Pacific  Railroad  (now  the  Saint  Paul, 
Minneapolis  and  Manitoba  Railway),  and  supplied  large  quantities  of 
freight  and  passengers  to  steamers  plying  between  it  and  points  on  the 
Red  River.  Since  the  extension  of  the  railroads  the  steam  boats  have 
been  withdrawn  from  the  Red  Lake  River,  which  is  now  spanned  near 
its  mouth  by  an  iron  highway  bridge,  thus  practically  closing  the  river 
to  Red  River  boats. 

STATISTICS. 

Assistant  Engineer  R.  Davenport,  who  went  over  the  greater  part  of 
the  ground  in  November,  reports  under  this  head  as  follows : 

With  the  exception  of  the  area  inoloded  in  the  Indian  reservation,  the  country 
adjacent  to  Red  Lake  River  is  already  extensively  cultivated,  and  the  productive  area 
is  steadily  increasing. 

The  area  of  Polk  County ,  through  the  center  of  which  the  river  runs,  is  stated  to  be 
1,995,054  acres,  of  which  about  200,000  are  cultivated ;  and  wild  hay  is  cut  from  about 
30,000  acres. 

The  wheat  crop  of  the  county  in  1886  is  estimated  at  2,500,000  bushels;  oats,  1,200,- 
000  bushels ;  and  other  crops  in  proportion. 

There  are  five  villages  on  the  river  between  Thief  River  and  the  outlet :  St.  Hilaire, 
population,  300;  Red  Lake  Falls,  population,  1,000;  Crookston,  population  4,500; 
Fisher's  Landing,  population  300;  and  East  Grand  Forks,  population  300.  The 
population  of  the  county  is  estimated  at  25,000. 

The  city  of  Grand  Forks,  Dak.,  population  7,500,  is  situated  on  the  Red  River,  oppo- 
site the  outlet  of  Re<l  Lake  River. 

The  manufactures,  principally  flour  and  lumber,  are  distributed  as  follows: 

Saint  Hilaire,  two  saw-mills,  daily  capacity  50,000  feet,  B.  M.  and  one  flour-mill, 
daily  capacity  100  barrels,  in  course  of  constructio  i. 

Red  Lake  Falls,  two  saw-mills,  daily  capacity  50,000  feet,  B.  M.,  two  flour-mills, 
daily  capacity  175  barrels. 

Crookston,  one  saw-mill,  yearly  capacity  20,000,000  feet,  B.  M. ;  two  flour-mills,  250 
barrels  daily  capacity. 

At  Grand  Forks  there  are  two  flour-mills,  with  a  daily  capacity  of  150  barrels,  and 
two  saw-mills  of  250,000  feet,  B.  M..  daily  capacity.  There  are  from  one  to  five  eleva- 
tors in  eaich  town  on  the  line  of  the  railroads,  for  storing  and  handling  wheat,  etc. 
At  Grand  Forks  there  is  a  transfer  elevator  for  unloading  wheat  barges. 

About  40,000,000  feet  B.  M.  of  pine  logs  are  cut  each  year  on  the  waters  tributary 
to  Red  Lake  River. 

All  tranaportation,  both  by  rail  and  water,  in  this  section  is  at  present  controlled  by 
the  St.  Paul,  Minneapolis  and  Manitoba  Railniad  Company.  They  own  the  only  line 
of  steamboats  and  barges  now  operating  on  the  Lower  Red  River. 

A  new  railroad  line,  said  to  be  a  branch  of  the  Northern  Pacific  Railroad,  is  now  in 
course  of  construction  to  Red  Lake  Falls,  and  will  shortly  be  extended  to  the  Red 
River  at  Grand  Forks. 

The  lumber  interest  is  destined,  at  a  date  probably  not  very  remote,  to  be  of  great 
importance  in  this  section,  and  though  there  is  no  pine  timber  on  Red  Lake  River,  it  is 
the  onlv  water  outlet  to  a  section  or  country  estimated  to  contain  from  10,000,000,000 
feet  B.  M.  to  20,000,000,000  feet  B.  M.  of  standing  pine. 

Lumbering  operations  have,  so  far,  been  confined  to  the  headwaters  of  Clear  Water 
River,  one  of  the  principal  tributaries  of  Red  Lake  River,  and  to  some  of  the  smaU 
streams  emptying  into  Red  Lake. 

The  country  in  the  vicinity  of  Red  Lake  is,  however,  covered  by  immense  pine  for- 
ests, which  will  be  available  as  soon  as  the  lands  now  held  by  the  Indians  are  placed 
in  the  market. 

With  reference  to  the  possible  improvement  of  Red  Lake  River,  from  the  informa- 
tion obtained  during  this  examinatioUi  as  briefly  set  forth  in  this  report,  it  would  %}^ 
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pear  that  the  river  from  Bed  Lmke  to  Thief  River,  a  disUuiee  of  125  miJea,  is  fiuri; 
navigable  without  much,  if  aoy,  improveinent. 

From  Thief  Biver  to  Fisher's  Landiof;,  a  distaoce  of  about  160  miles,  the  n'rer  c«a 
only  be  made  uavig^ble  by  the  coDStructioD  of  a  series  of  locks  and  dams,  ao  ex|»ii- 
aive  improTement  that  the>  requirements  of  eommeroe  cms  bardlj  be  claimed  to  de> 
maud,  as  yet,  at  any  rate. 

From  Fisher's  Lsinding  to  the  outlet,  40  miles,  but  little  improreraent  would  be  secv 
essary,  other  than  the  removal  of  snags,  overhanging  trees,  and  possibly  a  littk 
dredging. 

Of  Bed  Lake  Assistant  Davenport  reports : 

The  oonstmction  of  a  reservoir  dam  at  Bed  L*ake,  and  the  eqaalixation  of  the  dm- 
charge,  would  be  of  material  benefit  to  such  portions  of  Bed  Lake  Biver  as  are  nsri- 
ffable,  without  the  construction  of  locks  and  dams,  and  would  be  of  incalculable 
benefit  to  the  Bed  Biver  of  the  North  in  connection  with  the  preaent  project  of  iat- 
provement,  by  increasing  the  volume  of  wat«r  during  the  low>water  period,  sad  ia 
redueiug  the  spring  floods,  which  are  often  very  disastrooa  in  the  Bed  River  Yallej. 


^  ii:.i 


It  appears  that  while  the  Bed  Lake  Biver  is  susceptible  of  impro^^ 
ment  for  navigation  by  ligh^drangbt  steamers,  tbe  cost  of  sach  woald  be 
ont  of  all  proi)ortion  to  the  present  requirements  of  its  valley,  or  to  any 
public  benefit  to  be  derived  fixim  an  improvement.  Red  Lake  oould 
probably  be  converted  into  a  reservoir,  and,  could  it  be  coutroUird  ii 
tbe  interests  of  navigation,  would  probably  form  a  valuable  acljuucx  to 
the  improvement  of  the  Red  River  of  the  North  from  Grand  Forks  to 
the  Northern  boundary  line.  A  complete  survey  of  Red  Lake  and  Rivcf 
with  a  view  to  creating  a  reservoir,  would  cost  about  $^,000. 

As  to  the  Red  Lake  River,  I  am  of  opinion  that  it  should  not  at  pmnt 
be  classed  among  the  streams  worthy  of  improvement  by  the  Genend 
Crovernment. 

Very  respectfully,  your  obedient  servant, 

Ghas.  J,  Allew, 
Major  of  Eiu^ifUfrt, 
Brig.  Gen.  Jambs  G.  Duanb, 

Chief  of  Engineers^  U.  8.  A. 
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PBELIMINABY  EXAMINATION  ON  THE  CAUSES  OF  THE  EXTBAOBDINAST 
OVEBFLOW8  OF  THE  CHIPPEWA  BIVEB,  WISCOVSIN,  AXD  WHAT  MEANS, 
IF  ANY,  CAN  BE  ADOPTED  TO  PBEVENT  THEIE  BECUBBENCE, 

Enginbeb  Office,  United  States  Army, 

Saint  Pauly  J/imi.,  December  7,  1S8S. 

Gensbal:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  on  ^^  the  causes  of  the  extraordinary  overflows  <rf 
the  Chippewa  River,  Wisconsin,  and  what  means,  if  any,c;in  beadoptfd 
to  prevent  their  recurrence,"  made  as  required  by  sections  6  and  7  of 
the  river  and  harbor  act  of  Congress  approved  August  5,  1886. 

In  accordance  with  detailed  instructions  from  myself.  Assistant  En- 
gineer Archibald  Johnson  visited  the  iM>ints  on  the  Chip|)ewa  Biver 
between  the  mouth  of  the  Flambeau  River  and  the  confluence  of  tbe 
Cbippewa  and  Mississippi  where  he  would  be  most  likely  to  obtain  aa- 
thentic  accounts  of  the  noted  floods  of  tbe  valley  and,  in  particular,  of 
that  of  1884,  the  highest  recorded,  and  which  brought  wide>spre^ 
destruction. 

Assistant  Johnson,  in  his  report  dated  December  1,  gives  particulars 
B(M>T^  or  \efta  mmviXR^  ol \}si<i6  ^qw\&q€  1838^ *47,  '55,  '57,  'W, '66,  '80,aiid'Si 
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The  la8^DaIned  caused  the  river  at  Ohippewa  Falls^  about  14  miles 
above  Eau  Claire,  to  rise  to  a  height  of  26  feet  above  low-watf^r  mark, 
aud  at  Eau  Claire,  57  miles  above  the  mouth  of  the  river,  to  a*  height,  of 
27  feet  above  the  same  mark.  The  maximum  quantity  of  flood-water 
flowing  into  the  Chippewa  Biver  just  below  the  confluence  of  the  Eau 
Claire  Biver  and  the  Chippewa  was  about  130,000  cubic  feet  per  second. 
Large  areas  of  the  valley  were  overflowed,  railroad  and  highway  bridges 
destroyed,  railroad  track  torn  up,  and  farms  injured,  the  total  damage 
estimated  at  $2,000,000. 
Of  this  flood  Mr.  Johnson  writes  : 

This  flood  was  maialy  oansed  by  an  extraordinary  rainfall  over  a  small  area  of  the 
water-shedy  bat  all  information  points  strongly  to  tho  fact  that  the  crowning  wave 
was  doe  to  the  destrnction  of  the  embankment  approaches  of  the  Little  Falls  Dam 
and  the  Paint  Creek  Dam,  and  i>erhaps  to  some  extent  by  the  dimtrnction  of  the  lower 
dam  on  the  north  fork  of  the  Eau  Claire  River,  which  occured  on  the  10th  of  Septem- 
ber. The  rain  did  not  extend  above  the  month  of  the  Flambean  River  on  the  Chip- 
e^wa,  bat  was  confined  to  the  water-shed  of  Deer  Tail  Creek,  Jamp  River,  Fisher 
iver,  Yellow  River,  Paint  Creek,  Ean  Claire  River,  Bob'A  Creek,  Duncan's  Creek, 
Bed  Cedar  River,  O'Neill's  Creek,  and  the  small  brooks  between  these.  No  reliable 
data  could  be  obtained  as  to  the  amount  of  rainfall,  but  it  is  said  to  have  varied  from 
10  to  19  inches  in  thirty-six  hours.  According  to  the  United  States  Signal  Service's 
tornado  chart  of  September  9,  a  tornado  commenced  in  northwestern  Iowa  and  south- 
eastern Dakota  at  5  p.  m.,  local  time,  and  extended  in  a  northeasterly  direction  strik- 
ing White  Bear  Lake  and  Marine  Mjlls,  Minn.,  Clear  Lake,  Clayton,  and  New  Rich- 
mond, Wis.,  and  lost  its  force  in  the  forests  of  Wisconsin.  It  is  more  than  probable 
thai  the  extraordinary  rainfaU  was  from  the  storm-clouds  of  this  tornado.  Jump 
Biver  rose  32  feet,  Fisher  River  l^  feet,  and  all  the  other  tributaries  below  the  moatii 
of  the  Jump  were  swollen  higher  than  ever  before  known.  On  the  ui^ht  of  the  9th 
the  dam  at  Bloomer  went  out,  tearing  away  every  bridge  on  the  river,  five  in  number, 
including  several  valuable  buildings  in  Chippewa  Falls.  Shutnecht's  Dam,  on  Dun- 
can's Creek,  also  went  out  during  the  flood  on  this  stream.  The  embankment  ap- 
proaches of  the  Little  Falls  Dam  went  out  about  4  p.  m.  on  the  iOth,  and  those  of  the 
Paint  Creek  Dam  about  12  o'clock  on  the  night  of  the  10th.  The  Paint  Creek  and 
Little  Falls  dams  were  repaired  after  the  flooa  of  1880,  and  the  Paint  Creek  Dam  was 
raised  4  feet,  making  it  a  14i-foot  dam.  It  has  a  weir  360  feet  long.  It  has  five 
gates,  each  20  feet  wide  and  20  feet  high,  resting  on  a  floor  5  feet  atove  the  bed  of 
the  stream.  Its  shore  connections  were  embankments  of  sand  and  gravel,  the  one 
on  the  north  side  being  about  400  feet  long.    When  the  Little  Falls  Dam  was  re- 

ftaired  after  the  flood  of  1880  there  was  no  cnange  made  in  its  height  or  water-way. 
ts  height  was  22  feet  and  its  water-way  267  feet,  as  already  stated. 
Now  the  maximum  flood  at  Eau  Claire  occurred  at  11  a.  m.,  or  nineteen  hours  after 
the  Little  Falls  Dam  went  out.  It  is  claimed  by  the  owners  (the  Chippewa  Logging 
Company)  of  the  Littlu  Falls  Dam  that  the  gat<^8  were  opened  before  the  pond  was 
full.  The  Chippewa  Lumber  and  Boom  Company  (the  ownern  of  the  Paint  Creek 
Dam)  claim  that  their  gates  were  open.  Be  this  as  it  may,  tOe  flood  passed  uver  the 
Little  Falls  Dam.  There  was  a'large  amount  of  logs  held  by  booms  above  this  dam, 
and  when  the  booms  gave  way  the  logs  and  water  held  back  passed  over  the  dam 
and  cutaway  the  embankment  approaches,  besides  cutting  heavily  into  the  banks  of 
the  river,  until  a  chanuel  was  formed  around  the  crib-work  of  the  dam.  A  wave 
came  down,  passing  over  the  embankment  of  the  aam  at  Paint  Creek,  and  cutting 
away  the  approaches  and  earth  down  to  the  bed-rock  formed  a  new  channel  for  the 
river  on  the  west  side  of  this  dam.  Since  the  flood  of  18^  the  Little  Falls  Datii  has 
been  repaired  and  remodeled  leaving  a  much  greater  water-way  than  it  formerly  had. 
The  Paint  Creek  Dam  has  not  yet  been  repaired. 

The  capacitv  of  the  Paint  Creek  Reservoir  in  1884  was  probably  about  200,000,000 
cubic  feet,  and  that  of  the  Little  Fails  Reservoir  about  700,000,000  cubic  feet.  These 
figures  are  only  approximate,  but  in  any  event  it  is  well  known  that  when  the  Little 
Falls  Dam  is  full,  and  logs  are  being  sluiced  through  it,  the  water  raises  the  river  at 
Ean  Claire  at  the  Dells  Dam  about  4^  feet,  and  reaches  there  in  about  nineteen  hours. 
Whenever  the  Paint  Creek  Dam  was  operated  in  connection  with  it,  the  water  would 
be  raised  about  6  feet.  In  passing  the  Eau  Claire  Dells  Improvement  Company's 
Dam  this  is  coufined  to  a  roll  way  or  weir  of  about  413  f<Mt. 

During  the  flood,  however,  the  water-way  over  the  Dell's  Dam  was  about  650 

fe«*t  wide.     In  that  case  the  depth  would  be  abont  4  feet.    The  Little  Falls  Dam 

l)e»n{^  2i  l«»*et  liJj;b  above  tli«  bed  of  the  river,  and  the  floor  of  the  sluices  being  on  a 

bed  or  piHtfonn  5  feet  above  the  bed  of  the  river,  the  area  of  water-way  when  the 

.dam  was  lull  would  bt^  ^,^9  square  feet.    Vf^^fx  the  dam  iQ  fall  the  avera(sa  wldtKol 
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tlie  river  is  aboat  600  feet,  which,  malti plied  by  the  depths  22  feet,  woald  give  MM 
square  fe<*1  of  a  oro^w-Hectiou.  The  water-way  is  therefore  Mborit  34  per  cent,  ot  iki 
cro8»-8ection.  The  average  width  of  the  river  at  Paiut  Cieek  Dam  for  a  stage  of  14 
feet  above  the  betl  of  the  liver  is  about  510  feet.  Ita  crows  section  is  therefore  7.149 
square  feet.  The  area  of  its  gateway  below  the  creMt  of  the  roUing  dam  is  abost 
900  squart)  feet,  or  about  12^  per  cent,  of  the  crose-aectioo.  These  dams  therein 
formed  obnt ructions  in  the  river,  and  as  the  shore  coonectioos  were  const ractedsimplj 
of  earth  the  embaukmt'nts  would  wash  out  rapidly,  and  I  think  it  is  safe  to  say  taaft 
the  effect  of  these  two  dams  rai^*ed  the  water  at  the  Dell's  Dam  at  Eaa  Claire  at  lesrt 
3  feet.  This  wave  would  be  reduced  in  depth  below  Elan  Claire  aooording  to  the 
width  overflowed  and  the  slope  of  theriver.  At  Meridean  it  woald  be  aboat  12inckH, 
and  at  Dursnd  about  15  inches.  A  good  many  small  dams  on  the  amali  tribataria 
went  out  at  different  times  during  this  flood,  but  their  capacities  are  osaally  raj 
small,  and  they  can  be  emptied  in  from  three  to  seventy  hoars,  while  famiahiDg  a 
3-foot  stage  on  their  streams. 

The  Little  Falls  Dam  and  the  Paint  Greek  Dam  are  respectively  44 
and  18  miles  above  Eaa  Claire. 

With  reference  to  the  value,  in  restraining  floods,  of  the  proposed 
reservoirs  on  the  Clyppewa  River  and  its  tributaries  (folJ  reports  in 
regard  to  which  are  in  the  Annual  Report  of  theChief  of  Engineers  for 
1880),  whose  united  capacity  was  estimated  at  25,000,000,000  cubic  feet, 
round  numbers,  it  appears  that  while  they  could  probably  hold  11 
X>er  cent*  of  the  mean  annual  discharge  of  the  Chippewa  River,  ther 
could  not,  even  if  they  had  been  creat^  prior  to  the  flood  of  182^,  hare 
exerted  any  influence  in  restraining  that*  flood,  as  their  basins  were  en- 
tirely out  of  the  range  of  the  rainfall  which  produced  it ;  a  raiQ&O 
which  occurred  when  the  Chippewa  and  its  tributaries  were  at  a  low 
stage  of  water. 

The  locations  of  the  proposed  reservoirs  (Paint  Greek  excepted)  ire 
on  tributaries  above  the  mouth  of  the  Flambeau.  The  streams  men- 
tioned  above  as  pouring  their  floods  into  the  Chippewa  in  1884  all  dis- 
charged into  that  stream  at  points  below  the  Flambeaa.  As  to  tlie 
proposed  Paint  Creek  Reservoir,  its  capacity — about  500,000,000  cabk 
feet — would  be  insignificant  in  comparison  with  the  10,000,000,000  cobie 
feet  which  probably  flowed  over  and  through  the  dam  at  that  locality 
during  the  worst  period  of  the  flood. 

The  flood  of  1884  has  been  especially  noticed,  t>ecaQ6e  it  was  tlie 
greatest  ever  recorded  in  the  Chippewa  Valley. 

If  this  flood  had  resulted  from  a  rainfall  uniformly  distributed  over 
the  valley,  the  proportion  of  water  that  the  proposed  reservoirs  coold 
have  retained  would  have  reduced  the  flood  somewhat  in  the  valley  in- 
mediately  below  them,  but  their  general  effect  would  have  been  too 
small  to  have  been  appreciable. 

Assistant  Engineer  Johnson  forcibly  presents  the  situation  in  the  fol- 
lowing words : 

If  the  reservoir  dams  above  referred  to  were  oonstmoted  for  the  porpoeeof  restraia- 
itkg  floods,  it  would  be  necessary  to  keep  them  open  nntil  it  became  apparent  that  a 
flood  was  formioff ;  and  when  the  flood  below  was  over,  the  reAervoirs  would  have  lo 
be  emptied  in  order  to  have  them  ready  for  another  flood.  This  woald  be  detrimeolsl 
to  the  large  Inmbering  interest  over  tlie  1,570  square  miles  of  the  water-abed  of  thste 
proposed  reservoirs,  as  well  as  along  the  river  as  far  as  the  Little  Falls  Dam. 

Lumbering  is  now  being  done  on  all  or  nearly  all  the  streams  of  the  water-ahed  of 
these  reservoirs,  and  quite  a  number  of  sluicing  dams  exist.  To  carry  on  the  lumber- 
ing interests  these  dams  are  necessary,  and  if  the  water-shed  ia  controlled  by  dafli 
for  restraining  floods,  these  interests  would  be  ruined.  On  the  other  band,  the  dsa- 
age  by  floods  to  commerce  is  very  trifling,  as  it  is  never  more  than  two  or  three  daj* 
that  navigation  is  interrupted  by  floods,  and  then  there  are  railway  facilitiea. 

Now  that  the  people  of  the  valley  have  a  high-water  mark  that  they  can  rely  oa, 
railways,  bridges,  and  valuable  buildings  will  be  built  so  that  they  can  not  bedeatnij«4 
by  a  flood  similar  to  that  of  1884.  As  for  the  farming  lands  in  the  valley,  they  mmH 
be  flooded  w\\.\i  «\«rs  ^"(wA.  T\i«t^  \a  uo  sure  remedy.  Aside  from  the  hoWng  gieoai 
of  the  TCMtT^ovEa  ^Xm^'v^  ^qmstAmA.^  >^^x^\a  t^^  ^"vX^  ^  w|  im^rtanoo.    Thb  walff^ 
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shed  of  the  Chippewa  Valley  has  Bach  a  slope  that  the  streams  ahove  Ban  Claire  are 
very  rapid,  and  are  nsnallv  oonfiued  to  narrow  valleys  which  are  only  adequate  for 
the  dischaives  that  are  liable  to  occur  at  any  time.  The  holding  of  water  by  the  dams 
on  the  small  tribntaries  has  very  little  to  do  with  the  restraining  of  floods,  and  when 
they  go  out  their  damage  is  nsnally  of  a  local  natnre,  and  do  not  appreciably  affect 
the  floods. 

On  the  main  river,  and  on  the  large  streams  snch  as  the  Ban  Claire,  Yellow  River, 
etc.,  while  their  capacity  is  not  snfflcient  to  appreciably  restrain  a  flood,  their  vol- 
umes, when  suddenly  released  by  the  failure  of  the  dams,  appreciably  affect  the  rise 
with  a  wave.  The  owners  of  these  dams  for  lumbering  and  other  purposes  have  al- 
ways pursued  a  shortsighted  policy  of  building  cheap  structures,  always  lacking  in 
their  shore  connections  the  elements  of  stability.  However,  whenever  damage  is 
due  to  the  failure  of  these  structures,  the  owners  are  responsible  for  the  amount  of  it. 

As  I  am  unable  to  see  that  the  extraordinary  floods  of  the  Chippewa  River  can  be 
prevented,  I  make  no  estimate  of  the  cost  of  any  survey. 

In  conclusion,  I  am  of  opinion  that  the  floods  of  the  Chippewa  Biver 
can  not  be  controlled  to  a  sufficient  Extent  to  warrant  the  General  Gov- 
ernment in  undertaking  to  control  them,  and  that  no  further  examina- 
tion or  survey  in  this  direction  is  necessary. 

The  report  of  Assistant  Engineer  Johnson  contains  so  many  facts  of 
value  that  I  forward  it  herewith  entire,  notwithstanding  that  I  have 
quoted  largely  from  it. 

Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  of  Ungineera. 
Brig.  Gen.  James  C.  Duane, 
Chief  of  EngineerSj  U.  8.  A. 


REPORT  OF  MR.   ARCHIBAXD  JOHNSON,    ASSISTANT  ENOINSER. 

Saint  Paul,  Minn.,  December  1, 1886. 

Sir:  I  have  the  honor  to  make  the  following  report  of  apreliminary  examination 
made  by  me,  as  instracted  in  your  letter  of  Novemoer  13, 1886,  as  to  the  cansee  of  the 
extraordinary  overflows  of  the  Chippewa  River,  and  of  the  means  that  can  be  adopted 
aa  far  aa  possible  to  prevent  their  recurrence : 

Owing  to  the  small  amount  available  for  this  examination  all  that  could  be  done 
was  to  visit  the  valley  of  the  Chippewa,  and  obtain  information  of  the  floods  fh>m 
records  and  from  individuals  living  in  the  vaUey. 

On  the  19th  November  I  proceeded  to  the  valley  of  the  Chippewa,  and  visited  vari- 
ous points  from  the  Little  Falls  Dam,  which  is  situated  on  tne  Chippewa  River  32 
miles  by  land  from  Chippewa  Falls,  to  the  month  of  the  river. 

The  extraordinary  overflows  of  the  Chippewa  River,  as  far  as  I  have  been  able  to 
learn,  occurred  during  the  years  1838,  1847, 18S5,  1857,  1858, 1866, 1880.  and  1884. 

Of  the  flood  of  1838  Mr.  T.  £.  Randall,  who  has  written  a  history  or  the  Chippewa 
Yidley,  says :  "  Messrs.  Allen  and  Brunette  concur  in  the  statement  that  the  winter 
of  1837-^38  and  the  spring  of  1838  were  very  remarkable  for  extremes  of  cold  and  heat, 
of  drouffht  and  flood.''  •  •  •  *'8pringcameearly,  the  month  of  March  beins  cloud- 
lees  and  warm  as  June,  but  the  most  fearftil  storms  of  winds,  hail,  rain,  thunder,  and 
lightning  prevailed  in  April,  May,  and  June,  the  temperature  varying  in  twenty-four 
hoars  from  zero  to  70  on  some  occasions,  ana  causing  the  highest  water  in  the  Chip- 
pewa ever  known.'' 

•  •  »  •  •  •  • 

This  was  written  in  1875  at  Ban  Claire.  Wis.,  his  place  of  residence. 

"From  £au  Claire  to  the  Mississippi  tne  bottom-lands  from  bluff  to  bluff  were  oot- 
ered  frvm  10  to  15  feet  deep."  •  •  *  "The  Mississippi  was  also  high,  flooding 
Wabasha's  Prairie  where  Winona  now  stands,  with  water  10  feet  deep. 

This  is  all  the  information  obtainable  of  the  flood  of  1838. 

The  same  writer  says  of  the  flood  of  1847:  "  The  winter  of  1846-^47  was  in  some  re- 

rots  very  remarkable.  Scarcely  any  snow  fell,  and  so  intensely  cold  was  the  weather, 
t  the  water  in  the  Chippewa  at  the  falls  froze  to  the  bottom,  forcing  it  to  ovei^w 
in  the  same  manner  we  frequently  see  small  rivulets  rise  to  the  surface  and  oaose  a 
fresh  layer  of  ice  every  night,  and  this  continued  until  every  rook,  island,  and  tree  on 
the  &lls  were  submerged  with  ice,  lying  solid  in  many  places  20  feet  in  thiokneas  from 
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Uie  bottom."  '*  But  if  the  winter  was  remmrkable  lor  want  of  mow,  tke 
■till  mors  remarkable  for  abeenoe  of  rain,  tbere  being  scareelj  enoof  b  to  laj  tbe 
tbroai^h  tbe  entire  montba  of  April  and  Umj."  •  •  «  «« Bat  on  tSe  emun^  of  tht 
5tb  of  J  one,  after  a  fo^cgj  momiDg  and  a  bot,  wiodj  daj,  rain  commeneed  faUia^  ac^ 
oompaoied  witb  tbe  most  fearfol  tbonder  and  lii^btolng  I  erer  before  beaid  or  wtt- 
neased,  and  eontioaed  to  poor  down  in  torrente  ontil  8  o'clock  tbe  next  monua^  s 
wbicb  time  tbe  Cbippewa  bad  riaen  1:2  feet^  and  wasooTored  witb  logs,  drift- vood.  mi 
tbe  debris  of  piers  and  booms  from  tbe  ndls,  wbere  a  total  wreck  of  all  tbe  ceefJtr 
atroctnies  placed  in  tbe  riTer  daring  tbe  preTioas  winter  to  stop  and  bold  logs  kai 
been  made ;  notbing  was  left  bat  tbe  mill,  and  its  raee  and  gnard  -locks  were  compkKeSr 
demolished  or  filled  witb  gravel.  More  than  10,000  logs,  tbe  entire  stock  ont  of  Tcj- 
low  River,  were  carried  awaj,  and  tbe  total  avails  of  a 
in  tbis  flood." 

Mr.  Randall  does  not  saj  bow  macb  more  tban  12  feet  tbe  river  rose,  bat  save 
**  all  tbe  way  from  the  foot  of  tbe  dalles  (present  site  of  tbe  Cbicago  and  Xorai 
em  Railroad  Bridge)  to  tbe  Kelsey  Street  Brid^  tbe  water  poored  over  tbe  i 
of  tbe  river  into  tbe  depression  beyond  in  soflicient  deptb  to  float  tbe  largest  i^gs.* 

The  flood  of  It&a  is  described  by  tbe  anthor  as  follows : 

**  Bat  little  rain  bad  fallen  from  early  April  nntil  tbe  6tb  Jnly,  wbea  a  dark  dsol 
formed  directly  over  tbe  territory  drained  by  tbe  Cbippewa,  clearly  visible  from  tba 

Slace  (Eaa  CUiro)  and  tbe  f^lls.  No  rain  fell  here,  and  only  a  littfo  bail  at  tbe  i^Bk, 
at  dark  missfw  of  cloads  conld  be  seen  rolling  and  gathering  from  every  iliiinfim 
into  that  one  spot  in  the  heavens,  accompanied  witb  fearfol  peals  of  tbonder  tbit 
made  tbe  earth  tremble,  and  tbis  cootinned  for  thirty  boars,  appearing  every  memest 
as  tboagh  it  were  coming  right  down  apon  os,  bat  actoally  pending  all  ita  iotee  is 
that  locality. 

**  Tbe  oonseqaence  was  a  sndden  and  terribly  destmctive  rise  in  the  river,  bcianf 
down  vast  qaao  tiUes  of  logs  and  drift-wood,  whicb  drove  witb  socb  foc^oe  agaiastttim 
pica  that  tbe  channel  was  soon  cleared  <^  all  obstractions,  and  mote  tban  70,000  Isgi 
(2S,000,000  feet),  together  with  their  piers  and  booms,  were  carried  aw^y  aadseattcni 
all  over  the  bottoms  and  amonsst  tbe  slongbs  of  the  Lower  Cbippewal" 

Tbe  flood  of  1657  was  doe  to  heavy  rains,  and  oonuneoced  on  tbe  first  of  May.  Xt. 
M.  D.  Prindle,  of  Darand,  says  that  tbe  river  was  oat  of  its  banks  for  aixty^-two  dami, 
bat  no  damage  of  any  consequence  was  done. 

Tbe  flood  of  1858  was  caused  by  an  ice  fbesbet,  according  to  Mr.  ^^"^^ttP.  wbicb  ii 
■ometbing  that  rarely  happens  on  tbe  Cbippewa.    It  bad  socb  power  that  ei 
in  tbe  river  was  swept  before  it,  sueb  as  piers,  booms^  and  a  vast  amoaait 

Of  tbe  flood  of  18K  Mr.  RandaU  says: 

"  In  Aprils  1806,  occurred  one  of  those  destraetive  jee-fresbeta,  biinging 
of  ice,  loi^  and  drift-wood  in  such  force  as  to  cany  away  booms,  piera,  and  all 
obstructions  that  interfered  witb  tbe  swollen,  nnoontiollable  flood.    The 
pewa  bottom  was  overflowed  and  covered  with  logs  and  diift-wood. 
Beef  Slouch  Boom  then,  and  tbe  delta  of  tbe  river,  and  even  many 
Mississippi,  were  filled  witb  logs." 

Tbe  floodof  1880  commenced  at  Ran  Claire  on  the  nth  of  Jane,  and  reacted  its] 
mom  about  12  o'clock  on  tbe  niebt  of  tbe  IStb.  At  Cbippewa  FaDa  it 
maximum  about  12  m.  on  tbe  Iwi,  and  began  falling  at  the  rate  of  abovt  an  tech  aa 
hour.  At  Cbippewa  Falls  tbe  rise  was  23  fimt  above  low  water.  At  Ban  dnira.  attht 
Kelsey  Street  Bridge,  Just  below  tbe  month  of  the  Ban  Claire  River,  the 
was  23  feet.  At  tbe  Ran  Claire  Dells  Improvement  Company's  Dam  the 
13  feet  6  inches  on  tbe  crest  of  tbe  rellingndam,  while  the 
piers  of  the  look  and  dam.  Tbe  disebaige  over  tbis  dam  at  the 
about  77,000  cubio  feet  per  second,  and  Uie  Ran  Clain 
eubio  foot  per  second.    At  Darand  tbe  riss  was  14  foot  above  low 

This  extraordinary  rise  in  tbe  river  was  nminly  doe  to  heavy  rains,  whieh 
eral  on  its  water-abed.    At  tbe  same  time  heavy  rains  prevaUed  on  tbe 
of  the  Wisoonsin,  St.  Croix,  and  Mississippi  rivers. 

Quite  a  uamber  of  dams  went  out,  bot  their  destmotion  oeemred 
leufftb  of  time  in  advance  of  tbe  maximum  stage  for  their  waters  to  have  ,  ... 

evidently  did  not  add  much,  if  any,  to  tbe  extreme  stage.  On  tbe  11th  J  once  it 
6  o'clock,  the  two  dams  at  Bloomer,  situated  on  Duncan's  Crecik,  and  14  onles  from 
Cbippewa  Falls,  went  out,  carrying  witb  them  tbiee  bridges,  two  large  bams,  and  a 
cooper-shop.  Two  other  dams  on  Diucan's  Creek,  one  at  Cbippewa  Falls,  and  oaet 
miles  above,  went  out,  doing  considerable  damage  to  buildings  on  that  atream  ia  tb» 
city.  On  the  morning  of  the  12tb  tbe  embankment  approauMs  of  tbe  Paint  Crrck 
Dam,  which  was  situated  on  tbe  Cbippewa  River  Just  below  tbe  month  of  Paiat 
Croek,  and  4  miles  above  Cbippewa  Falla,  were  waslied  out,  liberating  ita  c<«it<nts 
of  water  and  aboat  90,000,000  foot  of  logs.  It  was  a  10}-foot  dam,  and  ita  flowage  lim 
was  confined  within  the  banks  of  the  river.  Its  capacity  eonld  not  have  been  moft 
than  1(A,QQ0,CIIA  Qi]\Afi%(AV    ^¥^  deseription  of  this  dam  see  Annn^i  Kepoct  of  tbi 
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Chief  of  EoffiDeen.  United  States  Arm^,  Part  II,  1880,  Appendix  U,  pages  1631  and 
1032. )  The  Little  Fails  Dam  on  the  Chippewa  also  went  out  by  its  shore  connections 
being  destroyed.  The  floor  of  the  sloices  of  this  dam  was  5  feet  above  the  bed  of  the 
river  and  had  a  width  of  water-way  of  267  feet,  or  abont  one-half  the  width  of  the 
river.  (See  page  1^1  of  the  Annual  Report  of  the  Chief  of  Engineers,  United  States 
Army,  Part  II,  1880,  Appendix  U.)  On  the  morning  of  the  12th  abont  150,000,000 
feet  of  logs,  which  were  Jammed  in  above  Chippewa  Falls,  broke  away,  and  were 
held  in  the  £au  Claire  Dells  Improvement  Company's  pond  at  Ean  Claire  until  1  a. 
m.  on  the  13th,  when  the  booms  there  broke,  allowing  about  200,000,000  feet  of  logs  to 
pass  over  the  crest  of  the  dam  and  down  the  valley  of  the  Chippewa  to  its  mouth, 
both  highway  bridges  ac  Chippewa  FaUs  were  swept  away  on  the  morning  of  the 
13th  ;  at  the  same  time  the  dam  on  the  main  river  broke  at  the  shore  connection.  A 
ffood  many  dams  on  the  small  tributaries  went  out,  doing  considerable  damage  on 
these  streams.  The  Kelsey  Street  Bridge  at  Eau  Claire  went  out  on  the  13th.  The 
river  was  out  of  its  banks  over  quite  an  area  in  Chippewa  Falls,  Ean  Claire,  Porter- 
Tille,  Meridean,  and  Dnrand,  and  caused  much  damage  to  residences  and  places  of 
business.  At  Ean  Claire  portions  of  the  town  were  8  or  10  feet  under  water.  From 
Ean  Claire  to  the  mouth  of  the  river  the  valley  was  usually  flooded  fitim  bluflf  to  bluff, 
and  a  large  amount  of  crops  ruined.  The  damage  caused  by  this  flood  has  been  esti- 
mated from  $1,000,000  to  $1,500,000. 

The  flood  of  1884  was  the  hignest  of  which  there  is  any  record.  At  Eau  Claire  the 
river  began  to  rise  in  the  afternoon  of  the  9th  of  September  from  a  stage  of  1  or  2 
feet  above  low  water,  and  at  11  a.  m.  on  the  11th  it  was  27  feet  above  low  water  at 
the  Kelsey  Street  Bridge,  Just  below  the  mouth  of  the  Eau  Claire  River.  It  remained 
at  that  stase  abont  one  hour  and  fell  nearly  as  rapidly  as  it  rose.  By  2  p.  m.  on  the 
14th  it  haa  fallen  13  feet.  After  this  it  fell  rapidly  until  an  ordinary  stage  was 
reached.  At  Chippewa  Falls  the  maximum  stage  was  26  feet  above  low  water,  and 
3  feet  higher  than  the  flood  of  1880.  At  Durand,  where  the  valley  is  abont  a  mile 
wide  between  the  bluffs,  the  rise  was  15  feet  8  inches  above  low  water,  and  20  inches 
hifl[her  than  the  flood  of  1880.  The  maximum  stage  occurred  at  Durand  about  11  p.m. 
on  the  night  of  the  11th. 

On  the  crest  of  the  Eau  Claire  Dells  Improvement  Company's  Dam  at  Ean  Claire, 
the  head  of  water  at  the  maximum  stase  was  17  feet  2  inches,  or  3  feet  8  inches  higher 
than  the  flood  of  June,  1880.  The  discbarge  over  this  dam  at  the  maximum  stage  was 
about  108,000  cubic  feet  per  second.  At  the  upper  dam  of  the  Eau  Claire  Lumber 
Company  at  Eau  Claire,  there  was  a  head  of  11  feet,  giving  a  discharge  of  about 
22,0(K)  cubic  feet  per  second.  The  discharge  at  the  mouth  of  the  Eau  Claire  River  in 
the  (/'hippewa  was  therefore  abont  130,000  cubic  feet  per  second. 

This  flood  was  mainly  caused  by  an  extraordinary  rainfall  over  a  small  area  of  the 
water-shed ;  but  all  information  points  strongly  to  the  fact  that  the  crowning  wave 
was  due  to  the  destruction  of  the  embankment  approaches  of  the  Little  Falb  Dam 
and  the  Paint  Creek  Dam,  and  perhaps  to  some  extent  by  the  destruction  of  the  lower^ 
dam  on  the  north  fork  of  the  Eau  Claire  River,  which  occurred  on  the  10th  of  Sep- 
tember. The  rain  did  not  extend  above  the  mouth  of  the  Flambeau  River,  on  the 
Chippewa,  but  was  confined  to  the  water-shed  of  Deer  Tail  Creek,  Jump  River,  Fisher 
River,  Yellow  River,  Paint  Creek,  Eau  Claire  River,  Bob's  Creek,  Duncan's  Creek, 
Red  Cedar  River,  O'Neill's  Cr^ek,  and  the  small  brooks  between  these.  No  reliable 
data  could  be  obtained  as  to  the  amount  of  rainfall,  but  it  is  said  to  have  varied  from 
10  to  19  inches  in  thirty-six  hours.  According  to  the  United  States  Signal  Service's 
tornado  chart  of  September  9,  a  tornado  commenced  in  northwestern  Iowa  and  south- 
eastern Dakota  at  5  p.  m.  (local  time),  and  extended  in  a  northeasterly  direction, 
striking  White  Bear  Lake  and  Marine  Mills,  Minn.,  Clear  Lake^  Clayton,  and  New 
Richmond,  Wis.,  and  lost  its  force  in  the  forests  of  Wisconsin.  It  is  more  than  proba- 
ble that  the  extraordinary  rainfall  was  from  the  storm  clouds  of  the  tornado.  Jump 
River  rose  32  feet,  Fisher  River  20  feet,  and  all  the  other  tributaries  below  the  mouth 
of  the  Jump  were  swolleu  higher  than  ever  before  known.  On  the  night  of  the  9th  the 
dam  at  Bloomer  went  out,  tearing  away  every  bridge  on  the  river — ^flve  in  number — 
including  several  valnable  buildings  in  Chippewa  Falls.  Shutnecht's  Dam,  on  Oun- 
can's  Creek,  also  went  out  during  the  flood  on  this  stream.    The  embankment  ap- 

f  roaches  of  the  Little  Falls  Dam  went  out  about  4  p.  m.  on  the  10th,  and  those  of  the 
*aint  Creek  Dam  about  12  o'clock  on  the  night  of  the  10th.  The  Paint  Creek  and 
Little  Falls  dams  were  repaired  after  the  flood  of  1880,  and  the  Paint  Creek  Dam 
was  raised  4  feet,  making  it  a  14i-foot  dam.  '  It  has  a  weir  360  feet  long.  It  has  five 
gates,  each  20  feet  wide  and  20  feet  high,  resting  on  a  floor  5  feet  above  the  bed  of  the 
stream.  Its  shore  connections  were  embankments  of  sand  and  gravel,  the  one  on  the 
north  side  being  about  400  feet  long.  When  the  Little  Falls  Dam  was  repaired  after 
the  flood  of  1880,  thf^re  was  no  change  made  in  its  height  or  water-way.  Its  height 
was  22  feet  and  its  water-way  267  feet,  as  already  stated. 

Now  the  maximum  flood  at  Eau  Claire  occurred  at  11  a.  m.,  or  19  hours  after  the 
Little  Falls  Dam  went  out.    It  is  claimed  by  the  owners  (the  Chippewa  Logging 
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Compftoy)  of  the  LitUo  Falla  Dam  that  the  gates  were  opened  befiite  the  poed  wii 
fulL  The  Chippewa  Lnmber  and  Boom  Company,  the  ownera  of  the  Punt  Cmk 
Dam,  claim  that  their  gates  were  open.  Be  this  as  it  mmv,  the  flood  passed  ssor  te 
Little  Falls  Dam.  There  was  a  lari^e  amount  of  logs  held  b  j  booms  shore  this  dam, 
and  when  the  booms  ffaye  way  the  logs  and  water  held  back  psssed  orer  the  daa 
and  out  away  the  embankment  approaches,  besides  cutting  hearily  into  the  bsski 
of  the  riyer,  nntil  a  channel  was  formed  aronnd  the  crib- work  of  the  dam. 

A  wave  came  down  passing  over  the  embankment  of  the  dam  at  Paint  Creek,  esi. 
cutting  away  the  approaches  and  earth  down  to  the  bed-rock,  formed  a  new  chsrail 
fbr  the  river  on  the  west  side  of  this  dam.  Since  the  flood  of  1884  the  Little  Falls  D&m 
has  been  repured  and  remodeled,  leaving  a  mnch  greater  water-way  than  it  fomerij 
had.  The  Paint  Creek  Dam  has  not  yet  been  repaired.  The  capacity  of  the  Paist 
Creek  Reservoir  in  lbd4  was  probably  about  200,000,000  c^abio  feet,  and  that  of  th> 
Little  Falls  Reservoir  aboot  700,000,000  cubic  feet.  These  figores  are  only  appran* 
mate,  bat  in  any  event  it  is  well  known  that  when  the  Little  Falls  Dam  is  roll  sai 
logs  are  being  sluiced  through  it  the  water  raises  the  river  at  £aa  Claire  at  the  Delh 
Dam  about  4^  feet,  and  reaches  there  in  about  nintUai  hourt.  Whenever  the  Paist 
Creek  Dam  was  operated  in  connection  with  it  the  water  would  be  raised  aboot  6  feet 
La  passing  the  £au  Claire  Dells  Improvement  Company's  dam  this  is  confined  to  aroA- 
way  or  weir  of  about  4 13  feet.  During  the  floud,  however,  the  water-way  over  the  DeDi 
Dam  was  about  650  feet  wide.  In  that  case  the  depth  woold  be  about  4  feet.  Tht 
Little  Falls  Dam  being  22  feet  high  above  the  bed  of  the  river,  and  the  floor  of  thi 
sluices  being  on  a  bed  or  platfom  5  feet  above  the  bed  of  the  river,  the  area  of  wattr- 
way  when  the  dam  was  full  would  be  4,539  square  feet%  When  the  dam  is  fail  thi 
average  width  of  the  river  is  about  600  feet,  which,  multiplied  by  the  depth— 21 
feet — would  give  13,200  square  feet  of  a  cross  section.  The  water-way  is  thereAsi 
about  34  per  cent,  of  the  cruss-section. 

The  averafi^  width  of  the  river  at  Paint  Creek  Dam  for  a  stsge  of  14  lest  above  thi 
bed  of  the  river  is  about  510  feet.  Its  cross-section  is  thermre  7, 140  sqnsre  Ibet. 
The  area  of  its  gateway  below  the  crest  of  the  rolling  dam  is  abont  900  square  feet,  or 
about  12|  per  cent,  of  the  cross-section.  These  dams,  therefore,  formed  obstroetioai 
in  the  river,  and  as  the  shore  connections  were  constructed  simply  of  earth  the  esh 
bankments  woold  wash  out  rapidly ;  and  I  think  it  is  safe  to  say  that  the  efleet  of 
these  two  dams  raised  the  water  at  the  Dells  Dam  at  Eau  Claire  at  least  3  feet.  Thii 
wave  would  be  reduced  in  depth  below  Eau  Claire  aocording  to  the  width  overflowed 
and  the  slope  of  the  river.  At  Meridean  it  would  be  about  12  inches,  and  at  Dnasd 
about  15  inches.  A  good  many  small  dams  on  the  small  tributaries  went  out  at  dif* 
ferent  times  during  this  flood,  but  their  capacities  are  usually  very  small  and  they  ess 
be  emptied  in  from  three  to  seventy  hours,  while  furnishing  a  3-foot  atage  on  their 
streams. 

The  damage  caused  by  this  flood  was  far  (greater  than  that  of  any  previoos  flood. 
The  damage  to  lumbermen  was  not  as  great  in  regard  to  logs  as  that  of  IH90,  as  the 
logs  that  broke  away  from  booms  above  E^  Claire  were  held  at  the  Eao  Claire  Deik 
Improvement  Company's  pond.  At  Chippewa  Falls  all  the  highway  bridges  acraei 
the  Chippewa  River  and  three  railw  ay  bridges  were  carried  out.  At  San  Claire  fear 
railway  bridges  and  four  highway  bridses  were  carried  down-stream  aa  well  as  boild- 
ings.  Abont  40  miles  of  the  track  of  tne  Chicago,  Milwaukee  and  Saint  Panl  Rail- 
way, between  Eau  Claire  and  the  mouth  of  the  river,  were  washe  J  oat.  At  Chippewa 
Falls,  Eau  Claire,  Meridean,  Porterville,  and  Dorand  a  great  many  buildings  were  ia- 
nndated  to  a  depth  of  10  or  12  feet.  The  loss  i  o  the  valley  has  been  estimalad  at  abeet 
(2,000,000.  The  fanning  lands  in  the  valley  were  mostly  damaged  by  the  deposit  ef 
sand,  in  some  places  to  a  depth  of  as  much  as  13  inches. 

The  recurrence  of  the  floods  of  the  Chippewa  River  can  only  be  prsvealad  ia  a 
sliffbt  degree  under  ordinary  conditions.  There  is  a  condition,  however,  onder  which 
a  flood  could  be  controlled ;  but  the  probability  of  the  condition  ever  existing  ie  ex- 
eeedingly  remote.  If  the  eleven  proposed  reservoir  dams  at  the  headwaters  of  the 
Chippewa  River  be  constructed  and  controlled  exclusively  for  the  restrainingjof 
floods  there  will  be  a  remedy  proportional  to  the  conditions  of  the  rainfell.  The 
mean  annual  rainfsU  of  Wieconsin  is  abont  30  inches  according  ^>  the  best  infnraa 
tion  we  have;  and  according  to  gaugiugs  made  on  the  Mississippi  at  Crow  Wing, 
Min.,  about  one-third  of  the  rainfall  finds  its  way  into  the  streams.  The  cooditiosi 
are  the  same,  excepting  that  in  Wisconsin  the  streams  are  mnch  more  rapid,  owrag 
to  the  water-shed  having  a  greater  slope.  Hence  the  fiactor  one->third  may  be  safely 
used.  The  water-shed  of  the  Chippewa  River  is  about  9,600  square  miles.  Thirty 
inches  of  rainfall  would  be  669,0Hi,600,000  cubic  feet.  One-third  of  thia,  or  the  mess 
annual  discharge  of  the  Chippewa,  would  be  ^i,027p^,000  cubic  feet.  The  capse- 
ity  of  the  eleven  proposed  reservoir  dams.  Bear  Lake,  Little  Chief  Lake,  Moose  Lake, 
Pa-kwa-wang,  Courtes  Orielles,  Butternut  Lake,  Rest  Lake,  Bear  Creek, 'Round  Lake, 
Square  Lake,  and  Park  Lake,  is  i4,734,290,d05  cubic  feet.  (See  Table  I,  Appendix  I, 
page  V^d,  k\m\iBXBa^T\»  of  the  Chief  of  Engineers,  U.  S.  Army,  Part  %  l&tt.) 
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I  baye  omitted  the  Paint  Creek  Reseryoirowin^  to  its  insigniticance  as  compared  to 
its  water-shed.  Now,  if  the  rainfali  should  be  uniform  over  tne  water-shed,  the  reser- 
Toirs  would  control  about  11  per  cent,  of  a  30-inoh  rainfall,  a  greater  percentage  for 
a  less  and  a  less  percentage  for  a  greater  rainfall.  From  calculations  made  of  the  dis- 
charge of  the  Chippewa  at  the  Dells  Dam  at  £au  Claire  of  the  flood  of  1884,  there 
mast  have  been  a  total  discharge  of  about  19,000,000,000,000  cubic  feet.  If  the  flood 
had  been  due  to  a  uniform  rain,  the  per  oenta^e  of  water  that  might  haye  been  held 
back  would  have  been  too  small  to  be  appreciable.  The  flood  of  1884  oconred  from 
heavy  rains  where  there  is  no  holding  sronnd;  and  the  reservoir  system  would  not 
have  restrained  it  in  the  least.  If,  however,  the  rain  should  be  confined  to  the  water- 
shed t)f  the  eleven  proposed  reservoirs,  then  the  flood  might  be  checked ;  but  this  is 
a  very  remote  probability,  and  may  never  occur. 

If  the  reservoir  dams  above  referred  to  were  constructed  for  the  purpose  of  re- 
straining floods,  it  would  be  necessary  to  keep  them  open  until  it  became  apparent 
that  a  flood  was  forming ;  and  when  the  flood  below  was  over  the  reservoirs  would 
have  to  be  emptied  in  order  to  have  them  ready  for  another  flood.  This  would  be 
detrimental  to  the  laive  lumbering  interest,  over  the  1,570  square  miles  of  the  water- 
shed of  these  proposed  reservoirs,  as  well  as  along  the  river  as  far  as  the  Little  FiUls 
Dam.  Lumbering  is  now  being  done  on  all  or  nearly  all  the  streams  of  the  water- 
shed of  these  reservoirs,  and  quite  a  number  of  sluicing  dams  exist.  To  carry  on  the 
lumbering  interests  these  dams  are  necessary,  and  if  the  water-shed  is  controlled  by 
dams  for  restraining  floods,  these  interests  would  be  mined.  On  the  other  hand,  the 
damage  by  floods  to  commerce  is  very  trifling,  as  it  is  never  more  than  two  or  three 
days  that  navigation  is  interrupted  by  floods,  and  then  there  are  railway  facilities. 

Now  that  the  people  of  the  valley  have  a  high-water  mark  that  they  can  rely  on, 
railways,  bridges,  and  valuable  boildings  will  be  built  so  that  they  can  not  be  de- 
stroyed by  a  flood  similar  to  that  of  lS4.  As  for  the  farming  lands  in  the  vadleyi 
they  must  be  flooded  with  every  flood.  There  is  no  sure  remedy.  Aside  from  the 
holding  ground  of  the  reservoirs  above  described,  there  is  no  other  of  any  importance. 
The  wat<er-Bhed  of  the  Chippewa  Valley  has  such  a  slope  that  the  streams  above  Eau 
Claire  are  very  rapid,  and  are  usually  confined  to  narrow  valleys,  which  are  only  ade- 
quate for  the  dischaiges  that  are  liable  to  occur  at  any  time.  The  holding  of  water 
by  the  dams  on  the  small  tributaries  has  very  little  to  do  with  the  restraining  of 
floods,  and  when  they  go  out  their  damage  is  usually  of  a  local  nature,  and  do  not 
appreciably  affect  the  floods.  On  the  main  river  and  on  the  laige  streams,  such  as 
the  Eau  Claire.  Yellow  Itiver,  etc.,  while  their  capacity  is  not  sufficient  to  apprecia- 
bly restrain  a  flood,  their  volumes  when  suddenly  released  by  the  failure  of  the  dams 
appreciably  affect  the  rise  with  a  wave.  The  owners  of  these  dams,  for  lumbering 
and  other  purposes,  have  always  pursued  a  short-sighted  policy  of  building  cheap 
structures,  always  lacking  in  their  shore  connections  the  elements  of  stability.  How- 
ever, whenever  damage  is  due  to  the  failure  of  these  structures  the  owners  are  re- 
sponsible f6r  the  amount  of  it. 

As  I  am  unable  to  see  that  the  extraordinary  floods  of  the  Chippewa  River  can  be 
prevented,  I  make  no  estimate  of  the  cost  of  any  survey. 
Respectfully,  your  obedient  servant, 

Abchibald  Johnson. 

A$$i$tont  Sh^gineer. 

Chas.  J.  AlXSN, 

Mitfor  o/Engineerif  XT.  8.  A. 
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PRELDilNART  EXAMINATION  OF  RED  RIVER  OF  THE  NORTH,  MINNE- 
SOTA, FROM  MOORHEAD  TO  FERGUS  FALLS. 

Engineer  Office,  United  States  Army, 

Saint  Paulj  Jf inn.,  December  3,  1886. 

General  :  I  have  the  honor  to  report  as  follows  apon  the  prelimi- 
nary examination  of  the  Bed  Biver  of  the  North  from  Moorhead  to  Fer- 
gns  Falls,  Minn.^  made  in  accordance  with  the  requirements  of  sections 
6  and  7  of  the  river  and  harbor  act  of  Congress  approved  Angnst  5, 
1886. 

Fergus  Falls  is  on  the  Otter  Tail  Biver,  and  about  70  miles,  by  water, 
above  its  month.    The  Otter  Tail  and  the  Boisde-Sioux  Biver,  which 
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In  tho  limits  of  FergaB  Falls  there  are  five  dams  for  water-power,  with  heads  from 
7  feet  to  17  feet ;  a  combined  head  of  64  feet.  The  mannfactories  consist  of  five  floor- 
mills,  with  a  total  capacity  of  1,525  barrels  of  flour  per  day ;  one  10- ton  paper- miU; 
•ashy  door,  and  blind  factories,  etc. 

BreokeDridge  has  a  population  of  700.  Population  of  Wilkin  County,  4,000 ;  total 
acreage  in  county,  476,397 ;  acreage  cultivated  about  75,000 ;  hay  lands,  about  10,000; 
wheat  crop  estimated  at  1,000,000  bushels ;  oats,  barley,  etc.,  about  400,000  bushels. 

Wahpeton,  population  2,200.  Richland  County,  population  11,000;  estimated 
aoreaffe  of  county,  836,950 ;  acreage  cultivated,  150,000 ;  wheat  crop  estimated  at 
1,500,000  bushels ;  oats,  barley,  etc.,  250,000.  Wahpeton  has  one  flour-mill  of  100 
barrels  daily  capacitv. 

Fargo  has  a  population  of  8,206.  Population  of  Cass  County,  21,065 ;  acreage  in 
countv,  911,795 :  acreage  cultivated,  about  425,000 ;  wheat  crop  estimated  at  5,554,845 
bushels ;  oats,  barley,  etc.,  1,166,550  bushels. 

Population  of  Moorhead,  3,500.  Population  of  Clay  County,  10,500 ;  acreage  cul- 
tivated, 96,087;  wheat  crop  estimated  at  1,000,000  bushels ;  oats,  barley,  etc.,  600,000 
bushels. 

It  was  found  very  difficult  to  obtain  reliable  statistical  information,  and  compara- 
tive statistics  showing  the  annual  increase,  etc.,  were  out  of  the  question.  All  the 
information  possible  was,  however,  obtained  from  the  most  reliable  sources,  and  will 
•erve  to  show  the  great  advance  in  a  locality  that  fifteen  years  ago  was  an  actual 
wilderness. 

The  country  south  of  Moorhead,  in  the  vicinity  of  the  Bed  River,  is  mostly  level 
prairie,  and,  with  the  exception  of  narrow  belts  of  timber  along  the  river  bottom, 
perfectly  open. 

Very  respeotfoUy,  your  obedient  servant, 

OHAS.  J.  ALLBNy 

Major  of  Ungineeri. 
Brig.  Oten.  Jambs  0.  Duanb, 

Chief  of  Enginderi^  V.  8.  A. 
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Cypreea  Bayou,  Tex.,  improvement  of 


m 

235 


Dan  River, Va.,  improvement  of 

Darby  Creek,  Pa.,  examination  and  anrvayof. 

D'ArbonneBayoo,  La.,  improvement  of 

Davia'a  laland  Dam,  Ohio  River,  operating  and  care  of 

Defenaee,  nea-ooest  and  lake  frontier 

Delaware  Brealiwater  Harbor,  improvement  of 

Delaware  River,  Pa  and  K.  J.,  improvement  of 

Dea  lioinee  Rapida  Canal,  liiaoaiaaippi  Rivar  .  

DeaHoine«  Rapida  Canal,  operating  and  care  of 

Detroit  River,  Ificb.,  improvement  of ■ 

Doboy  Bar,  Ga  ,  improvement  of  .  — . 

Doboy  Bar  to  Doboy  laland,  Ga.,  examination  and  aorvey  of . 

Deaifoinea  Rapida  Canal,  drv-dook  at 

Dnbnqne,  Iowa,  improvement  of  harbor  at 

Dnbnaue^  Iowa,  ice-harbor  at • 

Dock  Creek,  I>el.,  improvement  of 

Dock  Creek,  Del.,  examination  and  anrvey  of 

Dock  Island  Harbor,  L4»ng  laland  Sound,  Conn.,  examination 

of,  for  harbor  of  refbge 

Dnck  River,  Tenn.,  improvement  of 

Dnsdetiiona  Rivf>r.  La.,  examination  of 

Domth  Harbor,  Minn^  improvement  of 

Dunkirk  Harbor,  X.  Y.,  Improvement  of ■ 
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Saatem  Branch,  Potomac  River,  bridge  over,  at  Waahington. 
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Echo  Harbor,  New  Rochelle,  N.  Y.,  improvement  of 

Edenton  Bay,  N.  C.  improv«nent  of 

Ediato  River,  S.  C,  improvement  of 

Edisto  River,  S.  C,  examination  of  Nortli  Fork  of 

Eliia)>eth  River,  N.  J.,  improvement  of 

Elk  River,  W.  Va.,  improvement  of 
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Erie  Harbor.  Pa.,  improvement  of 

Eacambia  River,  Ala.  and  Fla.,  improvementof 

Evauaville,  Ind.,  Ohio  River  near,  enamination  of 

Examinationa,  aurveya,  and  oimtingenoleo  of  xivert  uid  bar- 
bora,  eetimatea  for 

Explorationaand  reconnaiaaancea 

Explorat  iona  and  aurveya.  Department  of  California 

Explorat  iona  and  aurveya  in  Department  of  Dakota 

Explorationa  and  aurveya  in  Dtviaion  of  the  Miaaonri 

Explorat  iona  and  aurveya  in  Divialon  of  the  Paciflo 

Explorationa  and  aurveya.  Department  of  the  Columbia 

Explorationa  and  reoonnaiaaanoea,  eatimatea  for 
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Cambridge  Harbor.  Md.,  exAniinmtioD  and  ■orrey  of 

Camden  Harbor,  lie. ,  examlnatluu  and  ■orvey  of 

Canal  at  the  Caecadea,  Colambia  River,  Oregon,  conatraction  of. 

Canal  at  De«  Moines  Rapida,  Misaisaippi  Kiver 

Canal,  Illinois  and  Michigan,  report  on  acooisition  of 

CanaU  Lonisrille  and  Portlan<l.  report  on  dry  dock  at 

Canal,  Lonisvllle  and  Portland,  operating  and  care  of 

Canal,  St.  Mary's  Falls,  Mich.,  coustraction  of 

Canarsie  Bay,  N.  Y.,  improvemeDt  of 

Caoey  Fork  River,  Tenn.,  examination  and  sorvey  of 

Cane  River,  La. ,  improvemen  t  of 

Caney  Fork  River,  Tenn.,  improvement  of 

Cape  Fear  River,  K.  C,  improvement  of  entrance  to 

Cape  Fear  River,  al>ove  Wilmington,  improvement  of 

Carp  River,  Leland,  Mich.,  examination  of,  for  entrance  to 
Carp  Lake  for  harbor  of  refage 

Cassity  Bayon,  Miss.,  examination  of 

Catawba  River,  N.  C,  examination  and  survey  of 

Cedar  BAyon,  Tex.,  examination  of,  where  it  empties  into  Oal* 
vestonBay    

Cedar  Keys  Harbor,  Fla..  improvement  of 

Cedar  River  Harbor,  Mien.,  improvemont  of. 

Chagrin  River,  Ohio,  examination  at  mouth  of 

Channel  back  of  Brigantine  Beach,  N.  J.,  between  Absecon 
and  Brigantine  Inlets,  examination  of 

Channel  l^tween  Jamaica  Bay  andRockaway  Inlet,  N.  Y.,  ex- 
amination and  survey  of 

Channel  betwera  Staten  Island  and  New  Jersey,  improve- 
ment of 

Channel,  Torch  Lake,  Lake  Snperior,  examination  of 

Charleston  Harbor,  S.C.,  improvement  of , 

Charlevoix  Harbor,  Mich.,  improvomont  of 

Charlotte  Harbor,  Fla.,  indading  San  Carlos  Bay.  examina- 
tion and  surveyof 

Charts  N.  sikI  Nw.  Lakes,  printing  and  distribution  of 

Charlotte  Harbor,  N.Y..  improvement  of 

Chattahoochie  River.  Ala.  and  Ga.,  improvement  of 

Cheboygan  Harbor,  Mich. .  improvemeDt  of 

CheestHiuakes  Creek,  N.  J.,  improvement  of 

Chehalis  Kiver.  Wash.,  improvement  of 

Chester  River,  Md..  improvement  of,  at  Kent  Island  Narrows. 

Chicago  Harbor.  111.,  improvement  of 

Chickahominy  River,  Va.,  improvement  of 

Chii'coteagne  Bay,  Va.,  inland  water-way  to  Lewes,  Del.,  im- 
nn>vemeDt  of 

Chippewa  River,  Wis.,  examination  and  report  on  overflows  on 

Chippewa  Kiver  at  Yellowbanks,  Wi«.,  improvement  of 

Chippewa  River,  Wis  ,  improvement  of 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of 

Choptank  River.  Md..  improvement  of 

Cincinnati.  Ohio.  Ice  harbor  nt  

Clark'n  Cr-eck,  S.  ('.,  examination  and  survey  of 

Clear  Wati-r  Harbor.  Fla.,  examination  of 

Clearwater  Kiver,  Idaho,  impntvenient  of 

Cleveland  Harboi.  Ohio.  Improvement  of 

Clinch  River.  Tenn..  improvmient  of 

Clinton  Rivi't.  Mirh..  improvement  of 

Clinton  iIarlM>r,  Conn.,  improvement  of ., 

Coal  River.  W.  Va., ixamiuation  of    

Coanjok  Hay.  N.  C,  improvement  of 

Cocheco  Ri v«^r,  N.  H.,  improvmient  of 

Cohansey  Creek,  N.J.,  Improvement  of 

Colorado  of  the  Weat,  Improvement  of  ..^ 

Colombia  Ki  vor.  Upper,  improvement  of 

Columbia  Kiver,  Lower,  Oregon,  improvement  of 

Columbia  Kiver  Oregon,  canal  at  Cascades 

Colambia  River,  Oregon,  improvement  of  mouth  of 

Congaree  River.  S.  C,  improvement  of 

Conecuh  River,  Ala.,  imfnovement  of 

Contingencies  of  rivers  and  harbors,  estimates  for 

Conneaut  Harbor,  Ohio,  improvement  of .. 

Connecticut  River,  above  Hartford,  Conn.,  improvement  of. . 

Connecticut  River,  below  Hartford,  Conn.,  improvement  of. . 

Coosa  River,  Oa..  and  Ala.,  improvement  of 

Contentnia  Creek,  N.C.,  improvement  of 

Cooa  Bay,  Oregon,  improvement  of  entranoeto 

Coosawattee  River,  Ga.,  improvement  of. 

Coqnille  River,  Oregon,  between  Coquille  Cit^  and  MyrUePoint, 
examination  of 

Coqnille  Birer,  Oregon,  imDrovemant  of  month  of 
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■ 

Oornay  mTcrJLa.,  grmininatlon  of 

Cottoge  City  Harbor,  Mau.,  ezMiiiD»tioii  of • 

Coniea  Greek.  If d.,  impTOTein«>Dt  of 

Corpoe  Christ!,  Tex.,  imi»ro'veiDeotof  ebannelto.. 

Conrtableaa  Bayou,  La.,  improTemeiit  of 

CowUts  Rirer,  wash.,  improvemeBt  of 

Creacent  City  Harbor.  Caf.,  exarainaCioii  ot  for  a  aea-wall  firom 

Battery  Point  to  Flat  Bock 

Cunberumd  Birer.  Ky ..  improTement  of  aonth  fork  of. , 

Cumberland  Bi ver,  Tenn.  »nd  Ky.,  ImproTemMit  of 

Cnmberland  Sonnd.  Fla.  and  6a.,  entrance  to,  improrement  of 

Cnrritock  Sonnd,  improvement  of 

Cypreaa  Bayou,  La., examination  of 

Cypress  Bayou,  Tex.,  improvement  of • 

]». 

DaB  BiTer, Ya., improTement  of 

Darby  Creek,  Pa.,  examination  and  sorrayof. 

D'Arbonne  Bayoo,  La.,  improvement  of 

Davia'a  Island  Dam,  Ohio  Ki  ver,  operating  and  eare  of 

Defenses,  sea-ooast  and  lake  frontier 

Delaware  Breakwater  Harbor,  improrement  of 

Delaware  Biver,  Pa.  and  N.J.,  iniprovemmitof 

Des  If  oines  Bapids  Canal,  Misssissippi  Biver 

Des  Moinefi  Bapids  Canal,  opersting  and  oare  of 

Detroit  Biver,  Mich.,  improvement  of ■ 

Doboy  Bar,  Ga.,  improvement  of  . -.     • 

Doboy  Bar  to  Doboy  Island,  6a.,  exsmination  and  aarray  of . . 

Dea  Moines  Bapids  Canal,  drv-dook  at 

Dabaqae,  Iowa,  improvement  of  harbor  at 

Dnbaone,  Iowa,  ice-harbor  at 

Dock  Creek,  Del.,  improvement  of 

Dock  Creek,  Del.,  examination  and  survey  of 

Dock  Island  Harbor,  Long  Islsnd  Sound,  Conn.,  examination 

of,  for  harbor  of  refu^ 

Duck  Biver,  Tenn.,  improvement  of 

DoKdemona  Biver.  La.,  examination  of 

Dnlath  Harbor,  MinuM  improvement  of 

Dunkirk  Harbor,  N.x.,  improvement  of 

Duties  and  rank  of  officers  of  the  Corps  of  Bnginews 

Duxbury  Harbor,  Mass.,  examination  and  anrvey  of 

B. 

Eagle  Harbor,  Mich.,  improvement  of 

East  Chester  Creek,  N.  ¥.,  improvemmit  <tf 

East  Biver,  K.  Y.,  removal  of  obstructions  ftom 

Eastern  Branch,  Potomac  Biver,  bridge  ov«r,  at  Waahlngtoii, 
D.C 

Echo  Harbor,  New  Bochelle,  N.  Y.,  improrement  of 

Edenton  Bay,  N.  C.  improvonent  of 

Ed isto  Biver,  S.  C  improvement  of 

Edisto  Biver.  S.  C,  examination  of  North  Fork  of 

Elizabeth  Biver,  N.  J.,  improvement  of 

Elk  Biver,  W.  Va.,  improvement  of 

Engineer  Depot , 

Engineer  School  of  Application 

Erie  Harbor,  Pa.,  improvement  of 

Escambia  Biver,  Ala.  and  Fla.,  improvementof 

Evansville,  Ind.,  Ohio  Biver  near,  eaaminaticm  of 

Examinations,  surveys,  and  oontingenoies  of  rivera  and  har- 
bors, estimstes  for 

Explorations  and  reoonnaisMnces 

Explorations  and  aurveys.  Department  of  Califomia 

Explorations  and  surreys  in  Department  of  Dakota 

Explorations  and  surreys  in  Division  of  the  Miasoarl 

Explorations  and  surveys  in  Division  of  the  Paeilic 

Explorations  and  surveys.  Department  of  the  Columbia 

Explorations  and  reoonnaiasanoea,  eatlantaa  for 

F. 

FWrlea  Creek,  Md.,  examination  of 

Fairport  Harbor,  Ohio,  improvement  of 

Falls  of  the  Ohio  Biver.  improTOBient  of  naTinttODttt. 

Falls  of  St.  Anthony,  Minn.,  pnservatioB  ofT. 

Falmouth  Harbor,  Maaa..  examination  of 

Farm  Creek,  IlL,  examination  of,  with  visw  to  ti^a^ghig  Ito 
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Snl^eot. 


Feather  and  Saoramento  riren,  CaL,  improTemant  of 

Fish-wayfL  Falls  of  the  Potomac,  erection  of 

Fire-Mile  Kiver  Harbor,  Conn.,  examination  and  enrvey  of — 
Flint  Birer,  Qa.,  from  Ifonteenma  to  Old  Agency,  examina> 

tion  and  enrrey  of 

Flint  Aiver,  Ga.,  improvement  of *^ 

FlaahinKBav,  N.  Y.,  improvement  of 

Foreatville,  Lake  Hnron,  Mich.,  examination  o^  for  harbor  at. 
Forked  Deer  River,  Tenn.,  examination  of  Kortn  Fork,  below 

Dyertbor^h. 

Fort  Brown,  Tex.,  protection  of  river  bank  at 

Fortifications,  estimates 

Foorche  River,  Ark. ,  improvement  of 

Fox  and  Wisconsin  rivers,  improvement  of 

Fox  River,  improvement,  oper.t  tinf;,  and  care  of 

Frankford  Creek,  Pa.,  improvement  of 

Frankiort  Harbor,  Mich.,  improvement  of 

French  Broad  River,  N.  C,  impiovement  of 

French  Broad  River,  Tenn.,  improvement  of. . . 
Fnlton,  Ark.,  lakes  connecting  with  Red  River. 

port,  Ark.,  and,  examination  of 


Page. 


between  Shreve- 


O. 


QidTecton  Bay.  ship  channel  in,  improvement  of 

Oalveston  Hari)or,  Tex.,  improvement  of  entrance  to 

Qasconade  River,  Mo.,  improvement  of 

Ganley  River,  w.Va.,  examination  of 

Qedney's  Channel,  New  York  Harbor,  improvement  of. 

Georgetown  Harbor,  8.  C,  improvement  of 

Georgetown  and  Washington  narbors,  D.  C,  improvement  of. 
Gilbert's  Bar,  Indian  River,  Fla.,  survey  ofchannelfh>mHanl- 

over  to. ..  

Glonoester  Harbor,  Mass.,  improvement  of 

Glen  Cove  Harbor,  N.  Y.,  examination  of 

GowanasBay^.  Y.,  improvement  of 

Grand  Haven  Harbor,  Mich.^mprovement  of 

Grass  River  at  Massena,  N.  Y. ,  improvement  of 

Grand  Marais  Harbor,  Mich.,  improvement  of. 


Grand  Marais.  Minn.,  improvement  of  harbor  at 
Grand  River,  Mich.,  improvement  of 
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Grand  River,  Mich.,  examination  of 

Grand  Traverse  Bay,  Mich.,  for  connection  with  Torch  Lake 

near  Bastport,  exainination  of I  286 

Great  Kanawha  River,  W.  Vs.,  harbor  of  refage  at  month  of . .  24 1 

Great  Kanawha  River,  W.  Va.,  improvement  of |  249 

Great  Pee  Dee  River,  S.  C,  improvement  of i  135 

Great  Sodns  Harbor,  N.  Y.,  improvement  of 309 


Green  Bay  Harbor,  Wis.,  improvement  of 

Greenport  Harbor,  N.  Y.,  improvement  of 

Gnyandotto  River.  W.  Va.,  improvement  of. 

Green  and  Barren  River  Navigation  Company,  value  of  prop- 
erty of 

Gordon's  Landing,  Lake  Champlain,  breakwater  at 


1261 
54 
242 

249 
314 


Hamburgh  Bav,  HI.,  bars  in,  examination  of. 218 

Harbor  of  refiice,  month  of  Great  Kanawha  River,  W.  Va.,  I 

constmction  of I    241 

Harbor  of  refuge,  Sandy  Bay,  Mass 

Harbor  of  refuge,  Sand  Beach,  Lake  Huron,  Mich 

Harbor  of  refuge,  Long  Island,  Coon.,  resurvey  of  Duck  Isl- 

andfor 

Harbor  of  refuge  near  Cincinnati.  Ohio,  construction  of !    241 

Harbor  of  refuge,  Sturgeon  Bay  Canal,  Wis 

Harlem  River,  N.  Y.,  improvement  of     

Hay  Lake  Channel,  St  Mary's  River,  improvement  of 

Haulover,  on  Indian  River,  Fla.,  survey  of  channel  from,  to 

GUbert'sBar 

Hero  Islands,  Lake  Champlain,  examination  of  channel  i^  . . . 

Hell  Gate,  N.  Y.,  improvement  of  navigation  at 

Hiawassee  River,  Tenn.,  improvement  of 

Hingham  Harbor,  Mass.,  improvement  of 

Honsatonic  River,  Conn.,  improvement  of 

Holnton  River,  Tenn.,  examination  Mid  survey  of 

Huflson  River,  N.  Y..  between  New  Baltimore  and  Coxsaokie, 

examination  and  survey  of 

Hudson  River,  N.  Y.,  improvement  of 

Hudson,  Wis.,  harbor  at,  examination  of 
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Ill 
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U     ( 


iboldt  Harbor  and  Bay.  CaL,  fanproTWMBt  of. 
tar'a  Creek,  Ya.,  exanunationof. 


Hi 

HnBter' 

Huron  Harbor,  Oblo,  inproTementor. 

Hjaania  Harbor,  Maaa.,  improrement  of 

HydrmnUc  mining,  Saeramento  and  FeaUwr  riTera,  anpprea- 
of 


I. 

loa-harbor  at  Dnbnqae,  Iowa,  oonstmction  of 

leo-barbor  at  Cincinnati,  Ohio,  oonatruction  of 

lee-harbor  at  head  of  Delaware  Buy,  Del.,  conalmction  of 

loa-harbor  at  month  of  liuakininim  River,  oonatmction  of 

Ioe<harbor  at  If  arena  Hook,  Pa.,  constmotion  of 

leo-harbor  at  Newcaatle,  Del.,  oonatruction  of 

Hllnoia  Rirer,  improTement  of 

Indian  RiTer,  Del.,  improvement  of 

Indian  Rirer,  Fla,  anrvey  of  channel  ftom  Haol-over  to  Oil- 
bart'aBar 

Inland  water-way  ftom  Chincoteagne  Bay  to  Delaware  Bay  . . 

Inaide  paaaage  between  Femannina  and  8k  John'a  Rirer, 
Fla..  uBproTement  of 

Inland  narigetioa  ftom  Kew  Berne  and  Bcanfort,  K.  C,  im- 
proTomentof 

Iry  Landing,  111. .  Miaaiaaippl  RItot  at,  examination  of. 

Ipawich  RiTOT.  Maaa.,  improvement  of 

Inland  water-way  between  Beanfert  and  New  River,  K.  C,  im- 
provement of .............. 

Indiana  Chate,  FaUa  of  the  Ohio,iniprovement  of 

niinoia  and  Michigan  Canal,  report  on  aoqniaition  o^  and  oon- 
atmction of  Hennepin  Canal 


Jamea  River,  Dak.,  examination  of 

Jamea  River,  Ya.,  improvement  of 

Jamaica  Day,  S.  Y.,  channel  between  Rookaway  Inlet  and, 

examination  of 

Joneaport,  If  e.,  improvement  of  Moose-h-beck  Bar  at 

Jekyl  Creek,  Ga.,  examination  andaurveyof 


K. 


Kanawha  River,  Oreat,  improvement  of 

Kanawha  River,  Little,  improvement  of 

Kaakaakia  River,  111. ,  from  New  Athens  to  ita  montb,  examina- 
tion and  snrvey  of 

Kennebec  River,  Bath  and  Aniniata,  If  e.,  examination  of 

Kennebonk  River^e.,  impruvemeot  of. 

Kenosha  Harbor,  Wis.,  improvement  of 

Kent  Island  Narrows,  Md.,  improvement  of 

Key  West  Harbor.  Fla.,  sarvey  of  entranc>e  to 

KentuckyRiver,  Ky.,improvemeDtof 

Keyport jQarbor.  N.  J.,  improvement  of.  ..^ 

Kentucky  River,  Ky^  operating  and  care  oflooka  anddunaon. 
Kewaonee  Harbor,  Wia.,  improvement  of 


and 


Lake  City,  Minn.,  harbor  of  refngeat 

Lagrange  Beyon,  Fla. ,  improvement  of 

Lake  harbors,  and  livers 

La  Foorche  Bayon,  La.,  improvement  of 

Lake  Haron,  Mich.,  harl>or  at  Forestville.  examination 

survey  of 

Lako  Champlain,  Narrows,  N.  T.,  and  Vt,  improvement  at.. 
Lake  Micbicran,  at  Empiro,  with  a   view  to  cutting  channel 

across  the  bar  to  BarLako,  examination  of 

Lake  IVpin,  harbors  of  refuge  on 

L'AnguiJie  River,  Arx.,  improvement  of  

Laws  of  Forty-ninth  Congress,  second  session,  affecting  Corps 

of  Engineers 

Leooardtown  Harbor,  Md.,  improvement  of 

Lewes,  Del. ,  r  ODHtmction  of  piers  at 

Licking  River,  Ky.,  from  Farmers'  to  West  Liberty,  exami- 
\x«iUv'>tv<>t 
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SUBJICT. 


Little  Karragaiuett  B»y,  R.  I.,  entnmoe  to  whAiTM  at  Watoh 

Hill.exAOUiiAtioiiADaBiiXTeyof 

Little  Pee  Dee  Rirer,  S.  C,  examination  and  anrvey  of , 

Little  River,  Arlu.  re-examination  of 

Little  Tennessee  KiTer,  Tenn.,  improvement  of 

Little  River.  La.,  examination  of 

Little  Red  River,  Ark.,  improvement  of .* 

Itittle  River,  Ho.,  fh>m  Homertville  to  its  Junction  with  the 

Saint  Francis  River,  examination  of 

Little  Sodas  Harbor,  N.  Y.,  improvement  of 

Loggy  Bayoa,  Lake  Bistenean,  and  the  Dorcheat,  La.,  im- 

provement  of 

Lockwood's  Folly  River.  N.  C^^  examination  and  survey  of 

Louisa  Fork  of  Sandy  River,  v ik,  examination  of 

Louisville  and  Portland  Canal,  Ky.,  report  on  dry*dock  at . . . 

Louisville  and  Portland  Canal,  report  on  drainage  rights 

Louisville  and  Portland  Canal,  opiBrating  and  care  of 

Lower  Willamette  and  Columbia  rivers,  Oregon,  improvement 

of 

Lubeo  Channel,  lie.,  improvement  of 

Luddington  Harbor,  Mich.,  improvement  of 

Lumber  River,  K.  C.,  examination  and  survey  of 

Lynn  Harbor,  Mass.,  improvement  of 

n. 

Maokinao  Harbor,  Mioh.,  at  Riddle's  Point,  with  view  to  a 

breakwater,  examination  of 

Midden  River^ase.,  improvement  of 

Mamaroueck  Harbor,  N.  Y .,  improvement  of 

Manamoan  River,  N.  J.,  improvement  of 

Manistique  Harbor,  Mich.,  unprovement  of 

Manchester  Harbor,  Mass.,  examination  and  survey  of 

Manatc<^  River,  Fla^  improvement  of 

Manistee  Harbor  Mich.,  improvement  oil 

Mantua  Creek,  K.  J.,  improvement  of 

Manitowoc  BarlK>r,  Wis.,  improvement  of 

Maps,  military  and  geographical,  compilation  of 

Marcus  Hook  Harbor,  Pa.,  improvement  of 

Marquette  Harbor,  Mich.,  improvement  of 

Matagorda  Bay.,  Tex.,  improvement  of  entrance  to 

Mattuponi  River,  Va.,  improvement  of 

Matinicus  lale,  Me.,  examination  and  survey  with  view  to  a 

harbor  of  refuge 

llattawan  Creek,  N.  J.,  improvement  of 

Mattox  Creek,  Va.,  examination  and  survey  of. 

Maurice  River,  N.  J^  improvement  of 

Maynville  Harbor,  Ky.,  bar  at  mouth  of  Limestone  Creek  at, 

examination  of 

Meadow  River,  W.  Va.,  examination  of 

Meborin  Kiver,  Va.,  improvement  of 

Meeker's  Itdncd,  Minn.,  lock  and  dam  at 

Menemsha,  Mass.,  hatlK>r,  examination  and  survey  of 

Menomonee  Harbor,  Mich,  and  Wis.,  improvement  of 

Merrimac  River,  Mass.,  improvement  of 

Michigan  City  Harbor,  Ind.,  improvement  of 

Milford  Uarl>or,  Conn.,  improvement  of 

Milwaukee  Bay,  harbor  of  refuge  at 

Milwaukee  HarlK>r,  Wis.,  improvement  of 

Mingo  Creek,  S.  C,  examination  and  survey  of 

Minnesota  River,  improvement  of 

Minnesota  River,  with  a  view  to  its  improvement  by  locks  and 

dams, examination  andsurvey  of —   

Mispillion  Creek,  DeL,  improvement  of 

MissisAippi  River : 

above  the  Falls  of  St.  Anthony,  improvement  of 

at  Des  Moines  Rapids,  improvemen t  of 

at  Dubuque,  Iowa,  improvement  of 

at  FalU  of  Saint  Autnony,  improvement  of 

at  Ivy  Lauding,  111.,  examination  and  survey  of 

operations  of  Hiiau-boats  on .* 

at  Kock  Island  Rupidn,  improvement  of 

at  Ru8b  lakmd  Bend,  III.,  examination  andsurvey  of 

improvement  of  Si>utb  Pans,  innpertion  of . 

between  the  moutliii  of  the  Illinois  and  Ohio  rivers,  im- 
proveojt.'Dt  of 

between. Saint  Paul  and  Saint  Anthony's  Falls,  survey  of. 

Ih>m  Des  Moines  Rapida  to  the  month  of  Iliinois  River, 
improvement  of 

from  Saint  Paul  to  Des  Moines  Rapids,  improvement  of. . 

Upper,  operations  of  snag-boats  on 
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IOmImAppI  RirerCoiiimiBBiOB: 

Mi«n«l  report  fitr  the  hac^jmr  ending  June  SO,  1886 

report  of  xTovember  30, 188o 

•nnnal  report  for  the  fiscal  year  ending  Jone  3Qt  1867 

MiMonri  Rirer: 

operations  of  snAg-boftU  on 

from  Sioax  City  to  Fort  Beaton,  Mont,  improT«nent  of. .. 
MiMonri  RiTer  CommlBaion : 

annaal  report  fiscal  year  Jane  30,  1888 

fVTinn^  report  fiscal  year  Jane  30,  1887 

Mobile  Harbor,  Ala.,  improvement  of 

Monongahela  River,  lock  and  dam  No.  0.  operating  and  care  of. 

Monongahela  Biver,  improvement  of 

Monroe  Harbor,  Mich.,  improvement  of 

Moant  Vernon,  Va.,  improvement  of  channel  at 

Moose-a-beo  Bar,  Jonespor^  Me.,  improvemfont  of 

Mokelamne  River,  CaL,  improvement  of 

Moeqoito  Creek,  SL  C,  examination  and  survey  of 

Movable  dam  at  Davis'  Island,  Ohio  River,  operating  and  cu« 
of 


PavtI.      PavtIL.PnrtllL  FtotlT. 


Muskegon  Harbor,  Mich.,  improvement  of 

Mnskingom  River,  Ohio,  ioe  narbor  at  month  of 

Moskingam  River,  Ohio,  operatilBg  and  care  of  locks  and 


damson. 


FT. 


Kanaemond  River,  Ya.,  examinalioii  and  sorrey  of. 

Kantnc  ket  Harbor,  Msss.,  improvement  of 

Karragaosett  Bay,  R.  L,  improvement  of 

Karragaagns  River,  Me.,  improvement  of 

Kantieoke  River,  DieL,  improvemeait  of 

Keabeco  Creek,  va.,  improvement  of 

Keehea  River,  Tex.,  improvement  of 

Kehalem  Bay  and  Bar,  Or^on,  examination  of 

Kense  River,  N.  C,  improvement  of 

Kew  Bedford  Harbor,  Mass.,  examination  and  survey  of. 

Kewburynort  Harbor,  Mass.,  improvement  of 

Newcastle,  DeL  ice-harbor  at 

Kew  Haven  Harbor,  Conn.,  improvement  of 

Kew  London  Harbor,  Conn.,  improvement  of 

Kew  River,  K.  C,  improvement  of. 
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340 
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215 

341 
341 
171 
239 
238 
294 

106    927 
15    438 
321 
154 


1555 
1567 


281 
246 


1886 
1800 


Kew  River,  Ya.  and  w.  Ya.,  improvement  of 

Kewport  Harbor,  CaL.  survey  of 

KewRocbelle,  K.  Y..  improvrment  at 

Kewport  Harbor,  R. I., improvement  of..- 

Kewtown  Creek,  N.  T.,  improvement  of 

Kew  York  Harbor,  improvement  of 

Kiagara  River,  K.  Y.,  between  Black  Rook  and  Tonawanda, 
for  a  16- foot  channel,  examinatlun  of 

Kiagara  River,  N.  Y.,  near  Tonawanda  Island,  improvement  of. 

Komini  Creek,  Ya.,  improvement  of 

Norfolk  Harbor,  Ya.,  improvement  of     . 

Korfolk  Harbor,  Ya. ,  approaches  to,  improvement  <tf 

Korth  Fork  Forked  Deer  River,  Tenn.,  below  Dyersburg,  ex- 
amination of 

Korth  Landing  River,  Ya.  Mid  N.  C,  improvement  of 

Korth  and  Soath  Hero  iai^nila  Lake  Champlain,  examination 
of  channel  between 

Korth  River  Bar,  Currituck  Sound,  K.  C,  improvement  of. 

Kootsack  River,  Wash.,  improvement  of . . . 

Korth  River,  Mich.,  between  Essex  and  Korth  Bridges,  exam- 
ination of 

Korwalk  Harbor,  Conn.,  improvement  of 

Kottoway  River.  Ya.,  improvement  of , 

Koxnbee  River,  Miss.,  improvement  of 

Koxubee  River,  Miss.,  examination  ot  for  locks  and  dams 
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37  566 
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186 
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43 
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46  567 

44  585 
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60  609 
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1796 
2189 
1613 

ISIS 


107    933 

114 

115 


U9 

317 
U9 


^kland  Harbor,  San  Francisco  Bay,  Cal.,  improvement  of 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of 

Obeli's  River,  Tenn.,  examination  of,  from  existing  improve- 
ments to  month  of  West  Fork 

Ocmalgee  River,  Ga.,  improvement  of 

Ooonee  River,  Ga.,  improreraeot  of 

Otttnto  Harbor,  Wis.,  improvement  of 

Office  of  the  Chief  of  Engineers 

Officere  of  the  Corps  of  Engineers,  number  ot  duties  of 

inroeiiabur^  Harbor,  N.  Y.,  improvementof. 
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345 
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988 
1328 
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1276 
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INDEX. 


SuBJMnr. 


OhioBiTor,  improrement  of 

OhioBlTer,  improTement  of  Falls  of 

OhioBlTor.  ■nrveyof,  near  Evansrille,  Ind 

Oloott  Harbor,  K.  x.,  improveinent of 

Old  Town  Creek,  MIm..  improvement  of 

Ontonagon  Harbor,  Mich.,  improvement  of 

Oofnanla  BiTer,  Oa.,  Improvement  of 

Osage  Biver,  Mo.  and  Kaus.,  improvement  of 

Osage  Birer.  Mo.,  from  its  month  to  Osceola,  resorrey  of 

Oswego  Harbor,  N.  Y.,  improvement  of 

OtterCreek,  Vt.,  imprOTement  of 

Ouachita  Mid  Black  Bivers,  Ark.  and  La.,  improrement  of — 

Ooaekita  Biver,  re-examination  of,  above  Camden 

Onachita  Biver,  La.,  fh>m  Camden  to  mouth,  with  a  slaokwater 
navigation,  examination  of 


Paduoah,  Kyy  eyamination  for  ioe-harbor  at 

Pamlico  ana  Tar  Bivers,  N.C.,  improTemsnt  of 

Pamnnkev  BiTer,ya.,  improvement  of 

Pasoagoola  Birer,  MiiM.,  improvement  of 

Passaio  BiTer.N.  J.,  improrement  of 

PassCaTallo^T«z.,unproTementof 

Patapaoo  Birer,  Md.jlmproTement  of 

Patonogae  Birer.  K.  x .,  moath  of.  examination  and  mirwj  of. 
Patoxent  Birer,  Md.,  trom  Benedict  to  Hill's  Ttanding,  •ami- 

nation  and  surrey  of 

Paweatnok  Birer,  B.  L,  improrement  of 

Pawtoeket  Biver,  BL,  improrement  of 

Pease  Birar,  Fla.,  improrsDont  of 


Pearl  Birer,  Miss.,  improrasMBt  of 


PeeDseBlrer,  Qreat,  S.C.,  improrement  of 

Penobsoot  Birer,  Me,  improrement  of 

Penobseot  Birer,  from  Bangor  to  Bnoksport  Karrowt,  eizam* 

inatioa  and  surrey  of 

Pensaoola,  Fla..  reeorrey  of  outer  and  inner  bars  at 

Pensankee  Harbor,  Wis.,  improrement  of 

Pensaoola  Harbor,  Fla.,  improrement  of 

Pentwater  Harbor,  Mich.,  improrement  of 

Pere  Marquette  Harbor,  Miok.  (see  Lnddingtcm) 

Petalnma  Creek,  Csl.,  improreoMot  of 

Peter's  Neck  Bay,  N.  Y..  examination  and  surrey  of. 

Petit  Jean  Birer,  Ark.,  improremeiit  of 

Pigeon  Birer,  Mioh.,  ezammi^ion  of 

PinMwg  Birer,  MiolLexaminatimi  of 

PlattsburifcHiwbor,  a.  Y..  improremwttof. 

Plymouth  Harbor  Mass.,  unprorament  of 

Pooomoke  Blrei,  Md.,  improvement  of 

Pond  Birer,  Kr.,  examination  of. 

Port  Chester  Harbor,  K.  Y.,  improrement  of 

Port  Clinton  Harbor,  Ohio,  improrement  of.... 

Portage  Lake,  Mich.,  harbor  Imes  in 

Port  Jefferson  Harbor,  L.  L,  N.  Y.,  improrement  of 

Porti^e  Lake  Canal,  Mich.,  report  on  ralue  of 

Porthmd  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  channel  in  Back  Cove,  improrement  of. 

PorUand.  Oregon,  ^dge,  WUlamette  Birer,  at 

Portage  Lake,  Mich.,  harbor  of  reftige  at 

Portsmouth  Harbor,  K.  H.,  improrement  of 

Port- warden's  line  at  Philadelphia 

Potomao  Birer,  improrement  ot,  at  Washington,  D.  0 

Poit  Washington  Harbor,  Wis.,  improrement  of 

Proridenee  Birer,  B.  L,  Green  Jacket  Shoals,  remoral  of. .... . 

Proridenoe  Birer,  B  L.  improrement  of 

Prorinoetown  Harbor,  Mass..  improrement  of 

Public  Buildings  and  Grounds,  District  of  Columbia 

Pultneyrille  Harbor,  N.  Y.,  improvement  of 

Punta  Bassa  Harbor,  Fla.,  examination  and  surrey  ef 


Baccoon  Birer,  K.  J.,  improrement  of , 

Bacine  Harbor,  Wis.,  improrement  of 

Bah  way  Biver,  N .  J. ,  improrement  of 

Bancooas  Biver,  N.  J.,  improrement  of. 

Bappahannook  Birer,  Ya..  improvemsiBi  of . 
BaritanBay,  K.J.,  improrement  of 
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B«dwood  Hitfbor,  CaL,  iaipnrr«menl  of 

Bad  Lake  Rirer.  Mlim.,  frtmOnDd  Forks  to  Eed  Lak% 


of. 


Bod  RiTor.  Ark.,  Ukeo  connoetiiig  witk,  botweoa  Shrovopovt 
and  Fulton,  Artu.  OTMninalioaof 

Ked  RlTer.  La.  and  Ark^  hnproTomoDt  of 

Red  BiTor.  Ark.,  improTemeBt  of  aboToFnltos 

Bed  RiTerof ihoKortk.  Mino.,  froaMoorkeadtoFHfooFbUa, 
ezaminatioa  and  onrrey  of 

RedRiTorof  the  North,  eonstniotioD  of  dam  alGoeoftBapuda.. 

Red  RiTor  of  the  North,  hnproTooient  of 

Reedj  lalaad,  Delaware  BiTor.  ioe  harbor  at 

ReeerroiTB  al  headwaten  of  Miaaiaaippi  Riyer,  uuMtmrtiiiB  of. 

Rirer  and  harlMW  improTementa 

Roanoke  Rirer.  N.  C..  improrcment  of 

Roanoke  Rlrer.  Ya.  from  ClarkariUe,  Ya^  to  Xaftom  FtiDa,  N. 
C,  examination  or  ............. .. 

Rook  laland  Raplda.  Miaoiaaippl  Rlrer 

Rook  land  Harbor,  Ma.,  imprcNivmmit  of. 

Rockport  Harbor.  Mo.,  erfaminarton  and  aarr^  of 


Rocky  Rarer,  Ohio,  Impiwiomiiil  of  month  of 

Romeriy  Manh,  On.,  tmpioimiwtof 

Rondont  Harbor,  N.  Y.,  Impiorement  of 


Roofo  Rlrer.  Mioh..  ftom 

ana  Wabaah 
Rmih  laland  Bend,  m., 

•orreyof 

Renae'a  Pointy  Lake  Champlain,  breakwater  al 


n  Rlrer  to  bridgo  Bdtat  Xionia 

of 

Rlrer  at. 


"iS 


la 


ne 


Sabine  Pate,  Tex.,  improrement  of 

SabineRirer,  Tex.,  improremcntof 

Saokett'a  Harbor.  N.  Y.,  improremcnt  of 

Sacramento  and  Feather  rirera,  Cal..  improreaMniof 

Saco  Rirer.  Me.,  improrement  of 

Sasinaw  Rirer.  MicL,  improremcntof 

Saint  Anthoor.  preftcrrationof  Fallaof 

Saint  Angnadiie  Creek.  Oa..  improremcntof 

^^aint  Aogoatine,  Fla.,  ■nrrey  oU  tor  dcep^ca  channel  on  onter 

bar 

Saint  Clair  FUU  Canal,  Mich 

Saint  Clair  Flats  Canal,  operating  and  care  of 

Saint  Clair  Rfver.  Mich.,  bar  op^taite  Saint  Clair  CUy,  ezam- 

inadon  of     .  

Saint  Croix  Rirer,  Me.,  ftom  bridge  at  Calaia  to  Breakwater 

Ledge,  examination  of .. 

Saint  Croix  Rirer.,  Via.,  impiorcmeht  of 

Saint  Francia  Rlrer,  from  OreenriOe.  Mo.,  to  Arkiaiii  State 

line,  examination  of 

Saint  Francia  Rirer,  Ark.,  improremcnt  of 

Saint  George's  Rirer,  Me.,  from  Warren  to  Tbomaatan,  exam- 
ination and  surrey  of 

Saint  Jcnee  Rirer,  ueL,  Improrement  of  

Saint  John's  Rirer  and  Femandlna,  Fla.,  deepenlnc  inside 

paaaage  between 

Saint  John's  Rirer,  Fla.,  Improrement  of  npper 

Saint  John's  Rlrer,  Me.,  examination  and  anrrej  of  Big  RapMa 
Saint  John's  Rirer,  Fla..  improrement  of  bar  at  month  of  .mm. 

Saint  Jerome's  Creek,  Md..  miproremcnt  of 

Saint  Joseph's  Harbor,  Mich.,  improrement  cf 

Saint  Mary's  Falls  Canal,  operating  and  care  of 

Saiot  Mary's  Falls  Canal.  Midi.,  construction  of 

Saint  Mary's  Falls  Canal,  construction  of  dry-dook  at 

Salem  River.  N.  J.,  improrement  of 

Salem.  Orecon.  Bridge.  WilUmctte  Rirer  at  ..   

Salkiebatohie  Rirer.  &  C.  improrement  of 

Saline  Kiver.  Ark.,  examinatioQ  of..* 

Saline  River  Ark.,  improvement  of 

Salt  River.  Ky..  examiuatiuu  of 

San  Diego  Harbor,  CaL.  survey  of 

San  Frnncisco  Harbor  and  interior  bays,  surrey  of i    S18 

San  Diego  Harbor,  Cal..  improTcment  of 190 

Sand  Beach.  Lake  Haroa,  Mich.,  harbor  of  leftige  at i    t» 

Sandusky  City  Harbor.  Ohio,  improrement  of Wt 

Sandusky  Rirer,  Ohio,  bnprorement  of ..^ 

Sandusky  Harbor,  Ohio,  straight  channel  from  Cedar  Point 

to  east  «n4  ot  ■^V^«>^^^_*^w^^>^^i  ^tTtiTninatlim  and  onrrqr  of . 
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BUUIOT. 


Sandy  Bay,  Cape  Ann,  MafB8.j]iarbor  of  rtfag^  at 

SandT  Hirer,  Loniaa  Fark  of,  va.,  OTamlnalion  of. 

San  tfoaqain  Biver,  CaL,  improvemeDt  of 

San  LnU  Obtopo,  Cid.,aarrey  of  harbor  at 

San  Pedro  Bay,  CaL,  near  entrance  to  Wilmington  Harbor,  for 

an  outer  harbor,  examination  of 

Saugerties  Harbor,  K.  Y.,  improvementtof 

SanteeBiver,  S.  C,  improTenient  of 

Saiigatnolc  Harbor,  Mich.,  improvement  of 

Savannah  Harbor  and  River,  Oa.,  improvement  of. 

Savannah  Biver,  6a.,  from  oroM-tidea  above  Savannah  to  the 

bar,  examination  and  aorveyof 

Savannah  River,  Ga.,  improvement  of,  above  Angnsta , 

Savannah  River,  Ga.,  improvement  of,  below  Angnsta 

School  of  AppUcation  at  Willeta  Point 

Sohnylkiil  River,  Pa.,  improvement  of. 

Soitoate  Harbor,  liaaa,  improvement  of 

Sea-coaat  and  lake  frontier  defenaea 

Sheboygan  Harbor,  Wia.,  improvement  of 

Sheepebead  Bay,  K.  Y.,  improvement  of 

Shenandoah  River,  Ya.  and  W.  Ya.,  improvement  of 

Shreveport,  La.,  lakes  connecting  witn  Red  River  between 

Fnlton,  Ark.,  and,  examination  of 

Shreveport,  La.,  bridge  over  Red  River  at 

fflirewabnry  River.  NT  J.,  improvement  of 

Skagit  River,  Waan.,  improvement  of 

Smith's  River,  CaL.  examination  of  moLth  of «. 

Snohomish  River,  Wash.,  improvement  of , 

Snake  River,  Washj,  improvement  of 

Snoqualmie  River,  Wash.,  improvement  of 

Sodns  Harbor,  K.  Y.,  Great,  improvement  of 

Sodns  Harbor,  N.  Y.,  Little,  improvement  of 

Sooth  Haven  Harbor,  liich^  improvement  of 

Sooth  Forked  Deer  River,  Tenn.,  improvemimt  of. 

South  River,  N.  J.,  improvement  of '. 

South  Pass.  Missisdppi  River,  inspection  of;  improvement  at. . 

Soathport  Harbor,  Conn.,  improvement  of 

Spring  Creek,  N.  Y.,  examination  of 

Staten  Island,  K.  Y.,  improvement  of  Kew  Jersey  Channel . . . . 
Steilaquamish  River,  Wash.,  improvement  of 

Staunton  River,  Ya.,  improvement  of , 

Stamford  Harbor,  Conn.,  improvement  of 

Stoninffton  Harbor,  Conn.,  improvement  of 

Steel'sBavon,  Miss.,  improvement  of 

Sturgeon  Bay  Canal,  Wis.,  harbor  of  reftige  at 

Stockholm,  Wi8.,hsrbor  of  refugee  at 

Sturseoo  Bay  Canal,  Wis.,  report  on  acquisition  of. 

Snisuw  River  and  Bar,  Oregon,  examination  of 

Superior  Bay,  Wis.,  improvement  of  harbor  at 

Sumpawanus  Inlet  N.  Y.,  improvement  of 

Surveys  and  examuiaUons  for  improvement  of  rivers  and  har- 

bora,  estimates  for 

Sosqnehanna  River,  near  Havre  de  Grace,  Md.,  improvement  of 

Suwanee  River,  Fla.,  improvement  of 

Swanton  Harbor,  Yt,  improvement  of 

T. 

Tallahatchie  River,  Miss.,  improvement  of 

Tallapooea  River,  Ala.,  improvement  of 

Tampa  Bay,  FU.,  improvement  of 

Tsmpa  Bay,  Fla.,  resnrvey  ot  and  Hillsborough  River  up  to 

Tampa 

Tsnfipahoa  River,  improvement  of 

TsrKiver.  N.  C,  improvement  of 

Taunton  River,  Mass.,  examination  and  survey  of 

Taunton  River,  Mass.,  improvement  of 

Tchefoncta  River,  La.,  improvement  of 

TcbulaLske,  Miss.,  improvement  of 

Teche  Bayou,  La.,  improvement  of 

Teche  Bayou,  La.,  connection  with  Grand  Lake  at  Charenton. . 

Tennessee  River,  above  Chattanooga,  improvement  of 

Terrebonne  Bayou,  La.,  improvement  of 

Tennessee  River,  below  Chattanoosa.  improvement  of 

Tensas  River,  La.,  improvement  of 

Thames  River,  Conn.,  improvementof 

Thoroughfare  back  fhmi  Cape  May,  N.  J.,  to  Atlantio  City, 

examination  and  aurvey  of 

Thunder  Bay  Harbor,  Mich.,  improvement  of 
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Tiekfiw  Birer.  La^  inproremeiit  of 

Tidewmter  Rirer,  Kt.,  fanproTeoMBt  of 

Ticooderon  BiTW,  if.  Y..  improTemenl  of. 

Tillamook  Bay  aiMl  Bar,  urogon,  oxaminatkniof. 

Toledo  Harbor.  Ohio,  improTement  of 

Toledo  Harbor,  Ohio.  aUi^ht  ebaanel,  improyemflnt  of 

Tombigbee  BItot,  Ala.,  impxoTenMnt  of 

Tombigbee  Birer,  liiM.,  eTaminatioa  for  oontiniMNia  naTigft- 

tion  fkom  Vienna,  Ala.,  to  Walker's  Bridge 

Toiiawanda  Harbor.  V.  T.,  and  Niagara  BiTer,  ftom  Black 

Bock  for  16-foot  channel,  examinatfon  of 

Totoakj  Biver,  ya.,improTeinentof 

Torch  Lake  Channel,  Lake  Superior,  eraminattim  of 

Torpedo  defense  and  ezporimenta 

Trent  BiTer,  N.C.,  improvement  of 

TriniW  Biver.  Tex.,  improvement  of 

Two  Bivera  Harbor,  Wia.,  improvemost  of. 

17. 

Umpqna  Biver,  Oregon,  ote.,  OTaminatkin  of 

XJmpqna  Blver,  Oregon,  improvement  of 

Upper  Colombia  and  ^Snake  Bivera,  Oregon  aad  Wash.,  im- 
provement of  

Upper  MiaaiMippi  Biver,  improvemMift  of 

Upper  Willamette  Biver,  Oiegon,  improveBani  of 

Urbaaa  Creek,  Va.,  improvement  of — » 

Upper  Thorooghfiare,  Setween  Deil*8  Island  and  mainland  . . . 

T. 

Yecmillian  HarboK  Ohio,  improvement  of 

Yineyaid  Haven  Harbor,  Mass.,  examination  and  tmmj  of.. 
YohiaiaBar,  Fla.,  improvement  of — 

W. 

Wabash  Btver,  Ind.,  improvement  of 

Waeeamaw  Biver.  S.  C,  improvement  of 

Wachita  and  Black  Bivera  Ark.  and  Ia^  improvement  of ... 

Waddington  Harbor,  K.  Y.,  examination  ana  survey  of 

Waknlla  Biver,  Fla.,  fhun  its  month  to  Waknlln  Springs,  ex- 
amination and  Borveyof 

WapooCnt,  S.  C,  improvemaitof 

Wareham  Harbor,  Mass.,  improvement  of 

Warren  Biver.  BL,  improrementof 

Warrior  Biver,  Ala.,  improvement  of 

Washington  and  Georgetown  harbora,  D.  C,  improvemsnt  of 

Washington  Aqnedaot,D.  C 

Washington  City  water-supply,  increase  of 

Water  levels,  nflrthem  ana  northwestern  lakes 

Wateree  Biver,  8.  C  improvement  of 

Wat er-gaoges  on  Colombia  Biver 

Water-ganges  oo  Mississippi  Biver  and  tributaries 

Waokegan  Harbor,  HL,  improvement  of 

Wellfleet  Harbor,  Mass.,  examination  and  survey  of 

Westport  Harbor,  Mass.,  improvement  of 

White  Biver,  Ark.,  improvement  of 

White  Biver  Harbor,  Mich.,  improvement  of 

White  Biver,  Ind.,  improvement  of 

Wicomico  Biver,  Md.,  improvementof 

Willamette  Biver,  Lower,  Oregon,  improvement  of 

Willamette  Biver,  Upper.  Oregon,  improvement  of 

Willet's  Point,  post  at...     

Wilmington,  CaL.  consteuotion  of  breakwater  at 

Wilmington  Harbor.  Del.,  improvementof 

Wilson  Harbor,  N.  T.,  improvementof 

Winthrop  Harbor,  Mass.,  examination  and  survey  of. 

WinyawBay,  &  C.,  improvement  of 

Wisconsin  and  Fox  Rivers,  improvementof 

Withlacoochee  Biver,  Fla. ,  improvementof 

WiscmiAin  Biver,  report  on  survey  for  improvement  of 

Woodbridge Creek.  K.  J.,  improvementof. 

Woodbury  Creek,  N.  J. ,  improvement  of 

Wood  Biver,  Oregon,  examinatitHi  of 

Wood's  HoU  Harbor,  Mass. ,  improvement  of 

Wreck  on  San  Francisco  Bar,  removal  of 

Wrecks  in  Connecticut  Birer,  removal  of 

WteokaVn  Delaware  Bay  and  Biver.  removal  if 

Wr«ok.nMaOibY«'&«B&0^^>t«cDiBravL<al 
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Wreck  In' BroAdkilnRlTer.DeL,  remoralof 

Wraok  neftr  Core  Point,  CnisMpeake  B*t,  remoral  of. 

Wreoks  in  Patopaco  Biver,  Del.,  remoTM  of 

Wreok  in  Punllco  River,  K.  C,  removal  of 

Wreck  in  Cape  Fear  River,  N.  C,  removal  of 

Wreck  in  Beaiifort  Harbor,  K.  C,  removal  of 

Wreck  in  Harbor  of  Tampa,  Fla..  removal  of 

Wrecks  in  Bayon  Teche,  removal  of 


Tadkin  River,  K.  C,  ez^minatiQn  of 

Yaoaina  Bay,  Oregon,  improvement  of  entrance  to 

Taokin  River,  K.  C,  improvement  of 

Talabnalia  River,  liias. ,  im  pro  vem  en  t  of 

Tasoo  River,  Hias. ,  improvement  of 

TellowBtone  National  Park,  conatmotion  roada  and  bridges  in 

YeUowatone  River,  Mont,  and  Dale,  improvement  of 

Tork  River,  Va.,  improvement  of 

York  Harbor,  lie.,  Improvement  of 
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